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Designed in co-operation with the archi- 
tectural department of a leading midwest 
university for use in the life-science bio- 
logical laboratories, this table-mounted 
unit provides comfortable, close-proximity, 
high level illumination for ordinary of 
microscopic visual tasks. Since the “*Tech- 
nician”’ is on high, seated students 
can look over the unit to see the instructor's 
—_— 
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Reflector ibing an are of heavy 


wrimarion on how 


fing unit in the 


Wakefield presents 
THE TECHNICIAN 


a new laboratory table lighting unit 


gauge steel. A Neoprene water-tight gasket 
beneath the base prevents leakage of fluids 
Electrical components are installed beneath 
the table 
sible. The reflector interior is finished with 


out of sight but readily acces- 


high reflectance, acid resistant, infra-red 
baked white enamel. The exterior has a 


matte finish 


Available in 4’, 6 and 8’ lengths for 800 ma 
or high output fluorescent lamps providing 
20 


0-300 footcandles 


ve lop the possibilitie s of this nev 


college and university field 
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OFFICES IN 43 PRINCIPAL CITIES 
IN THE U. S. AND CANADA 


WAKEFIELD 


THE 


WAKEFIELD COMPANY . 


VERMILION, OHIO 
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ADOS YEARS TO BALLAST LiFe 


BEGINS 
A NEW ERA IN 
FLUORESCENT. 
LIGHTING... 


Years of diligent research and testing 
have resulted in the development of 
ADVAN-guard .. . the first major develop- 
ment in |fluorescent lamp ballast design 
since the} introduction of the fluorescent 
lamp. 


ADVAN-guard . . . a thermally actu- 
ated automatic reclosing protective de- 
vice, adds years to ballast life by prevent- 
ing ballast operation at abnormal tem- 
2'%2—3 YEARS ro mi ADVAN-guard is sensitive to 
voltage and current as well as tempera- 
ture and protects against excessive voltage 
1%—1% YEARS supply . . . internal ballast short circuit- 
ing . . . inadequate lamp maintenance .. . 
improper fixture application and elimin- 
ates the need for individual fixture fusing. 





10—12 YEARS 








5—6 YEARS 





























Full ballast life depends on maintaining normal in- : ; 
ternal operating temperature of 105°C. For each To assure maximum protection for 
10° C. increase in temperature ballast life will be cut fluorescent lighting installations, provide 


i f. ADVAN-gua revents abnormal ting sae 
Gulparateeen Gnd ae full rated ballast. life. ADVAN-guard Fluorescent Lamp Ballasts. 
Write for detailed literature. 


ADVAN-guard is listed by Underwriters Laboratories, Inc. 
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All downward working light—no upward wasted light 





...with this Sylvania reflector lamp 


S, vania’s R-52 reflector lamp has 

helped industrial plant management to 

effect important lighting economies, and 
, 


achieve greater lighting efficiency 


The R-52 reflector lamp isa “high-bay” 


lamp particularly suited to overcome 
plant conditions 


of severe 


LIGHTING 


4A 


dirt, grease and smoke. Its sealed-in 
aluminized reflector is 100°, dirt-proof 

eliminates the need for costly, time- 
consuming fixture-cleaning . . . and pro- 
vides greater efficiency throughout the 


life of the lamp. 


As an integral part of the Sylvania 
R-52, the reflector is angled to concen- 
trate a maximum of usable working light 
downward ... helps increase productive 
efficiency . and provides more useful 
light for the same wattage. 


R-52 reflector lamps are available in 
500- and 750-watt sizes. Your Sylvania 
Supplier will gladly demonstrate their 
efficiency and advantages. Call him for 
complete information, or write 


SYLVANIA ELectrRiIc Propucts INc. 
Lighting Division, Dept. 7L-4505 
60 Boston Street, Salem, Mass. 
In Canada 


Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 


SYLVANIA 


... the fastest growing name in sight 


ELECTRONICS 


TELEVISION 


ATOMIC ENERGY 
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New Curtis strato-lux 


luminaire features curticell 
louver-diffuser and 
economical installation 


Curt is the only 

both light diffusion and shielding of the diffusing 
medium through the unique « 

and a formed sheet of cellular design. An interesting 
textured ceiling results, without the monotonous ap 
pearance common to ordinary diffusing media 

Ask your Curtis representative 

assistance in applying the Strato-Lu 


your lighting requirements 
1. Clamp hangers are mounted to c 
Pre-wired grid is lifted t 

2. Large channel 


nall channels 


yunted to grid 


, lamps and CurtiC 


CURTIS LIGHTING, INCORPORATED 
6135 W. 65th St., Chicago 38, Illinois 


in California 
242 S. Anderson St 


Los Angeles 33, Calif 
e 
in Canada 


195 Wicksteed 
Tor nt 17, La 
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Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


has all these engineering features: Perfeclite's new hammer lock fixture is avail- 


able in the following sizes: 


e@ Globe opens on hinge for quick easy clean- Sie 
ing and relamping. Model Diameter Wattage 
Unique safety locking fitter holds globe a4 A. a 
in place without bothersome screws, unsightly HH-13 12 2. 75W 
extensions or trick springs. Globe is secured HH-15 14” 2-100 W 
with lugs by simple twist of the wrist. HH-17 16 3-100 W 


Lip of globe is completely protected against 


breakage by a steel protector ring. Fixtures ore 


ry for ~yh a — Gatcloe Underwriters Laboratories, Inc. 
ivi information on 
Provides ceiling illumination as well as cur entire [ne of Commercial in- opproved. 


evenly distributed floor lighting. condescent Fixtures ond Exit Units. “Patent pending 


Minimum amount of metal, maximum amount 


of glass results in highest light efficiency. 


PERFECLITE 
PRODUCTS 


i | | THE PERFECLITE COMPANY 
Here is a unique ceiling pan fixture design for 1457 East 40th Street © Cleveland 3, Ohic 
either commercial or residential installation. For © Please send me The Perfeclite Data Sheet 56-C. 
further information send for The Perfeclite Data C Please send me the new Perfeclite Catalog 956. 


Sheet 56-C today. Nome 
Address . 
City Stote 
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Keeping Pace with 
Church Building Design 


By LOUIS J. RIECERT 


Church lighting problems are discussed with 
regard to lighting effects rather than engi- 
neering and technique. Three main subjects 
developed are: 
e Period type churches and a comparison 

of their problems with . . . 

Problems of lighting contemporary 

churches. 

Some possibilities for the future. 


©. ERY : Is the lighting design for churches 


keeping up with contemporary church building d 


) 


sign? Traditional churches are still being built, of 
course, but in addition quite different designs are 
being considered for all denominations designs 
which are practical, beautiful and exciting. Light 
ing for these edifices must enhance the effect; it 
must be consistent with the design and detail of 
the architecture. The importance which lighting 
has in maintaining these effects, even in buildings 
making quite drastic departure with tradition, has 
brought more and more architects and engineers to 
insistence on having complete control of the light- 
ing which goes into their buildings. 

As most of us know, there are certain fundamen 
tals which must be considered even before the 
aesthetics, in church lighting 

1. We must provide an atmosphere which is con 

ducive to worship, and nothing may detract 
from the ceremony being conducted in the 
chancel. 

There must be no glare, and the lighting 
should be evenly distributed over the pew 
area 

It would be desirable to provide means of 
dimming and switching, so that a variety of 
levels may be used for different services. 
Maintenance should be considered in the 
lighting plan, from the start. 


5. Lighting must help to provide an interesting 


AUTHOR B. M. D. & R. Inc., Minneapolis, Minn 
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interior, with good color and brightness bal 
ance throughout 

6. The lighting design should fit in well with the 

architectural surroundings 

One of the most interesting, and certainly a very 
challenging lighting problem is that for the nave of 
a church, be it of traditional or contemporary de 
sign. Probably no other lighting plan requires 
more design sense and ingenuity. The problems 
involved in lighting a traditional church, however, 
are vastly different from those encountered in a 
contemporary building. In many of the period 
churehes, we have high loft spaces above the ceil 
ing in which to conceal equipment, for both light 
ing and maintenance. Below the ceiling we usually 
have elaborate barrel vaults with deep trusses here 
and there behind which we have space to hid 
equipment, and space to relamp this equipment 
from above. 

In the Plymouth Congregational Church, Min 
neapolis (see photograph), for example, truss work 
and beams in the ceiling have allowed the designer 
flexibility in his lighting technique. Here the large 
luminaires are ornate, and are augmented with 
smaller units tucked up behind the trusses to pro 
vide a general lighting level of the order of 15 
footeandles. Usually in large churches it is neces 
sary to use two such types of sources for general 
lighting in the nave, large decorative units, and 
smaller units either recessed or concealed from 


view to provide pew lighting 
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In the contemporary church quite different prob 
lems are presented. In many modern churches, 
laminated wood trusses support a plank type roof 
so that there is no loft space above the ceiling; in 
effect, the roof is the ceiling. There is no space for 
recessing; no space for maintenance equipment 
such as winches or lowering devices. In some of the 
early buildings, the only solution which occurred to 
many designers was husks or bullet housings placed 
in front of the laminated trusses. Some aimed down 
and some aimed crosswise. The chief disadvantage 
of this system is difficulty of maintenance because 
this equipment, especially on the high parts of the 
d with special ladders or 


result that 


truss, has to be servic 
scaffolding with the many of these 
lamps, after they burn out, are not replaced. How 
ever, it might be possible to design a unit which 
could be easily maintained with a lamp stick from 
ladders. As far as the lighting effect of this type of 
system was concerned, some architects felt that the 
ceiling in many cases is left dark and unbroken so 
The chief cul 


rit is harsh contrasts, bright spots here and there, 


that a “hay mow” effect is created 
I 
with not sufficient uplight to relieve the murk) 


ondition 


Suspended units which have been designed with an eye 


toward beauty as well as for required illumination. 
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Elaborate truss work and beams in the ceiling of this 
church have allowed the designer flexibility in the 
lighting plan. 


Even yet, many architects refuse to hang “lan- 
terns” in contemporary buildings. Suspended units 
of this type have had for them some psychological 
association with the past, when chandeliers were 
frequently ornate masses of glare hung from the 
ceiling on chains. 

However, many modern interiors have used sus- 
pended units with delightful effects (see photo- 
graphs). This type of design provides adequate 
light for the pews and at the same time is consistent 
with the architecture. 

Some designers like a clear cut interior without 
any breakup whatsoever; others want something 
suspended here and there to relieve the interior. 
And, of course, the congregation itself frequently 
prefers a lantern type of design. 

Many new developments do meet these demands. 
While fitting well with the modern interior in their 
aesthetic effect, they also provide the required illu- 
mination. New “tools of lighting” have been em 
ployed in them — such as lenses, louvers, efficient 
reflectors, new developments in light sources — all 
of which has allowed greater flexibility in their 


application. New materials have been used in some 
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St. Joseph’s Church, Hopkins, Minn. Pew Lighting is 

provided by recessed downlights in a saw-tooth ceiling. 

Uplight is from large wall brackets. Maintenance is 

easy, with catwalks in the loft space for cleaning and 
relamping the downlights. 


perforated metal and plastics for example. Color 
has been introduced in others. 

Multiple housings, arm-type, lacy units have 
been used in some modern churches to actually add 
design beauty to the rather severe interiors. New 
and different designs with interesting finishes, 
pierced designs, multiple stems and other varia- 
Many of 


these units have been designed for their beauty, 


tions have also been used to good effect 


but are at the same time good lighting devices. 

As an adjunct to suspended units, coves have 
sometimes added up-light to the ceiling with good 
effect. Care should be taken with coves, however, 
to avoid bright streaks fading off rapidly. Eerie 
shadows can result where the light hits purlin or 
other protrusions on the ceiling. 

A good dimming system is always worth consid- 
ering for church lighting for the flexibility it 
affords to the lighting system. Where a tight budget 
will not permit the installation of a dimmer, then 
the switching should be arranged in such a way 
that a variety of lighting effects can be provided. 

Most of the modern church construction so far 


discussed has assumed a peak type roof design. 
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However, with flat ceilings and where structural 
conditions permit, indirect systems or a combina- 
tion direct and indirect can result in good lighting 
and a pleasing installation. In St. Joseph’s Church, 
Hopkins, Minnesota, shown in the photograph, the 
pew lighting was provided by recessed downlights 
in a saw-tooth ceiling. Uplight is from large wall 
brackets extending out from the wall. In this 
church, careful consideration was given to main- 
tenance ; sufficient loft space above the ceiling per- 
mits catwalks used for cleaning and relamping the 
recessed downlights. These downlights have been 
recessed into the forward portion of the saw-tooth 
so that light is thrown forward, and glare is at a 


minimum in the direction of the congregation. 


Future Possibilities 

For church installations in the future, perhaps 
we can solve some of our wiring problems and at 
the same time provide even more beautiful aesthetic 
effects than we Why 
wouldn’t it be possible to use random groupings of 


have had in the past. 


nicely designed glass or metal pieces? These could 
be installed here and there in the church, for a 
system divorced entirely from our two-row arrange- 


° 


New and interesting “lanterns” have sometimes been 


used to add design beauty to the rather severe interior. 
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I'wo other simple designs for modern church interiors. 


ment which has been used so much. Instead of 


oves along the walls to throw bright streaks 


this, 


using 


up to the ceiling, why should we not reversé 


some light down onto the walls to 


and throw 
relieve some of this heavy contrast 
Where the e 


ealing the wiring. how about using tubing across 


iling and roof does not permit con 


the truss? Perhaps we could bury the conduit in 


the sid 


fixture system from which we could either suspend 


walls and then run a continuous lighting 


units or attach housings to throw light in which 
want We 


down indirect units to light the ceiling: we could 


ver direction we would could drop 


ttach direct lighting pieces for the pew lighting; 
stations of 


ould mount units for lighting the 
‘oss, as well as provide lighting for the sane 


puipit and lectern. Other variations of this 


yn would be possible with wiring provided in 


walls and tubing run up between the trusses to 


ch our lighting could be attached 
of plans and 


should be 


the great variety of shapes 
in contemporary churches, we 


very interesting lighting 


provide some 
We are not tied 


fixtures to provide the light 


with individual hanging or 


Many new 


of lighting glassware have recently app ared 


t: perhaps we can take advantage of 


rie 
} 
itn > - 
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some of these designs, intermingling the glass with 


pierced metal reflectors, arranging them in inter 


esting patterns, throwing some light up to the ceil 


ing, and providing pew lighting where it is re 


quired 


Essentials 


Whatever the system, however, we should still 


provide a minimum of 10 footcandles maintained 
at the pew level. This lighting should be comfort- 
able, glare-free, and should not detract from the 
ceremony being conducted in the sanctuary 

We should provide adequate light in the fringe 
areas such as the baleony, under balcony and side 
aisles. Luminaire spacing could well follow the 
rule of thumb: outlet spacing not to exceed the 
mounting height. 

Uplight should be provided to avoid hard con- 
trasts, and to accentuate the loftiness of the church. 

We should use a lighting system which can be 
reasonably maintained. 

Lighting designs should be consistent with the 
architectural design ; imagination should be used in 
developing new lighting effects and systems. 

Flexibility should be provided by means of dim- 


mer or proper switching 


Riegert ILLUMINATING ENGINEERING 





Circuits For Fluorescent Lamp Ballasts 


iciciat, years 


lighting has resulted in the 


practical fluorescent 

use or description of 
several hundred different electrical circuits. Th 
new circuits have been created even though th 
fluorescent lamp has the san basic operating « hat 
acteristics and ballasting requirements as such old 
electrical discharge devices as the carbon-are lan p 
Constant development and innovation in fluores 
cent lighting has moved ahead without a systematie 
tabulation of all these electrical cirenits. This 
paper has been written to service that need. It is 
hoped that it will indicate new and unexplored 
areas to the circuit designer, provide a ready ref 
erence for the ballast designer, and supply sour 
ngineer 


material to the sales and servic 


Reason for Fluorescent Lamp Ballasts 


The fluorescent lamp has the same characteristics 
as the carbon-are lamp, 7.¢., as current increases 
the decrease in terminal voltage results in a fur 
ther increase in lamp current which causes a fur 
ther reduction in terminal voltage. This process 
will continue until the lamp is destroyed unless the 
eurrent is limited by an external circuit element 
Thus, the external current limiting element, a bal 
last, is absolutely necessary. Fig. 1 shows the basic 
circuit for the operation of a fluorescent lamp. The 
ballasting element to be used is determined by the 
power supply, the lamp and the type of operation 
desired. The following is a description of the vari 
ous ballasting elements and circuits that may be 
selected for a fluorescent lighting system. For the 


readers’ convenience, references in the patent 


literature have been cited 


Resistance Ballasting Circuits 


The simplest ballasting device for fluorescent 
lamps is a resistor. The resistor may be either an 
ordinary resistor or an incandescent lamp which 
will supply some additional light. Two applications 
of the resistance ballast are: 

a) Multiple or series operation of fluorescent 


lamps from a direct current power source. 


AUTHOR sulting iginee ; st Dept General Electric C« 


Danv 
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Circuits for Fluorescent Lamp Ballasts 


By W. W. BROOKS 


b Multipl oO! yperation of fluorescent 


amps trom nating current powel 
source where efficiency is less important than 


nitial cost 


It is normal practic 1 the part of 
manufacturers to select urrent voltagt 
which is sufficiently high that lamp current 
not vary more than plus or minus 20 per 
line voltage varies plus or minus 10 per cer 
cause a supply voltage selected on this basis 
low to start the lamp, a starting switch 
sary. The purpose of the starter switch is t 
cathode preheating current to flow and 
switch is opened, to allow voltage to appear 
terminals of the lamp to start it. In order t 
satisfactory starting under all conditions an 
tive component (a_ ballast is frequently intro 
duced into the cireuit to insure that the 


Starting 


voltage is adequate when the switch opens. Thi 


circuit in Fig. 2 was developed for this application 


In order to suppress radio interference voltage 
generated by the lamp a .006 microfarad capacitor 
was connected in parallel with the lamp 

Fig. 2 shows a further modification of this type 
of circuit which is desirable because direct current 
causes a gradual migration of the mercury toward 
one end of the lamp. It has been the practice to 
use a polarity reversing switch in circuits for the 
operation of 30-watt lamps and larger in order to 
avoid the darkening at the end of the lamp caused 
by the absence of mereury. In some applications 
it has been desirable to operate two lamps in series 
where the direct circuit voltage supply was ade 


quate as shown in the circuit*** in Fig. 3 

All the cireuits which have been described in 
clude starting switches which are manually oper 
ated. However, it is often desirable to use auto 
matic starter switches in the cireuits for the opera 
tion of larger lamps because they may be installed 
where it is inconvenient to operate the switch 
manually. Fig. 4 shows the cireuit which opens 
automatically when the thermal element in the 
switch has heated sufficiently 

The lighting in subway cars, trolley coaches and 


the like is a good application for slimline lamps. 
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This created a need to start and operate these 
lamps from a direct current power supply. In re- 
sponse to this need, circuits were developed with 
which an fluorescent 


instant-start lamp can be 


started in a resistance ballasted circuit. However, 
because the cathodes of the instant-start lamp are 
shorted, it is necessary to supply sufficient starting 
voltage without the benefit of both cathode preheat 


and the surge voltage generated by switch-start 


Circuits for Fluorescent Lamp Ballasts 


Figure 2. 
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action. One cireuit® used is shown in Fig. 5. By 
means of this circuit, a high transient voltage is 
generated by the autotransformer in that portion 
of the winding between the black and blue leads 
After the transient condition has subsided, no cur- 
rent flows into the primary of the autotransformer, 
and therefore, no voltage is generated in the sec- 
ondary. 

The other basic application for resistance baliast- 
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ing is a result of the power supply being alter- 
nating-current and the initial cost of the system 
being more important than efficiency. Fig. 6 shows 
the cireuit®*-* for this system. In this system, the 
resistance ballast is an incandescent lamp which 
decreases the dependence of lamp current upon 
line voltage. 

Another special circuit in this category is de- 
signed to preheat the lamp cathodes with a special 
transformer. The line voltage is adequate to start 
the lamp after the cathodes have been preheated; 
therefore, no starting switch is necessary. The cir- 
cuit shown in Fig. 7 is not often used, but it is 
similar to the more popular trigger-start circuit 
which will be described later. It has the advantage 
of higher ballast lamp efficiency as compared to 
circuits like the one shown in Fig. 6. However, 
this does not apply in the case of short lamps such 
as the 14-watt. In such circuits the ballast lamp 
must be designed to withstand full line voltage 
during starting. Consequently, the ballast lamp 
must operate at less voltage and lower efficiency 
after the fluorescent lamp starts. 


Switch-Start Ballast Circuits 


Starter-Switches 


The success of the switch-start circuit depended 
upon 
switches. Therefore, their development was an im- 


the development of satisfactory starter- 
portant part of circuitry development and will be 
discussed. 

The manual starter-switch is nothing more than 
a quick-acting contact-making device which closes 
the cathode circuit allowing current to flow through 
the cathodes heating them to emission temperature, 
and making it possible for a person to release the 
switch quickly, thereby causing high voltage to 
appear between the cathodes of the lamp. 

Because it was desirable automatically to com- 
plete operation of cathode-opening and circuit 
closing, work continued on the development of 
starter switches. One starter which is the result 
of this work is the magnetic starter-switch. In this 


CONDENSER 


GLOW-SWITCH STARTER 
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Figure 10. 


auaustT 1957 


starter either cathode preheat current or operating 
current of the lamp flows in the operating coil. 
Therefore, when voltage is applied to the entire 
circuit, preheating current flows in the operating 
coil generating sufficient magnetic pull to open the 
preheating circuit and impress a voltage surge on 
the lamp. If the lamp does not start, the sequence 
repeats until the lamp does start. Then the switch 
remains open due to the magnetic pull caused by 
lamp current flowing in the operating coil. This 
Although this 
device did start lamps, it could cause damage to 


arrangement is shown in Fig. 8. 


the lamp cathodes. For that reason, the search for 
a satisfactory starter continued. 

The successor to the magnetic starter, the ther- 
mal starter,’ came into wide use because it pro- 
vided reasonable preheating current and satisfac- 
tory lamp life. It reached a peak of popularity in 
the early 1940’s and is still used for special appli- 
cations, such as low temperature lighting. How- 
ever, it does have a serious limitation. For instance, 
if fluorescent lamps (in combination with thermal 
starters) are turned off and then quickly switched 
back on, there will be a considerable time lapse be- 
fore the lamps actually come back on. However, the 
thermal starter does provide, (a) an adequate pre- 
heating time, (b) high starting voltage, and (c) 
considerable independence as far as line voltage 
variation is concerned. The connection diagram of 
a typical thermal starter is shown in Fig. 9. 

The search for a better automatic starter finally 
resulted in the development of the glow-starter 
which might be called the “fair-haired” starter, 
because it has a short recycling time and reasonably 
positive starting characteristics. As a result, it has 
won and held wide acceptance. Fig. 10 shows the 
schematic diagram of this starter. 

In addition to the above group of starters, several 
others were developed for the purpose of convert- 
ing switeh-start lighting systems to instant-start 
operation. None of them was used generally be- 
cause they proved to be uneconomical. Fig. 11 
shows the connection diagram of one of them, the 
Jack-Rabbit starter and Fig. 12 shows the connec- 
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tion diagram of another. the Glow Oscillator 


Starter 


Low Power Factor Inductive Ballast Circuits 


For increased efficiency of these circuits, alte 
nating current must be used as the power source 
As a result, an alternating current reactor is the 


ballast n Fig. 1 


The main advantage o lis cireuit tha 


element identified as the 


lamp operates more efficiently than when it is r 
Also. thers 


starting switch operates when the 


sistance ballasted Is adequate starting 
voltage if the 
instantaneous current is substantially greater tha 
0. Finally, reasonable lamp current regulation 1 
sults when the line voltage is approximately 
lan p voltage 

Kor fluorescent 
operated directly 
ply with the f rn] allastin: 


However 


ballast. By connecting two 


eireuit in Fig ballast 


then an inductive 
two-lan ) 


ductive ballast case. a 


ballast is obtained 


eireuits in one 
Obviously this idea may bi 
ballast ¢1 


cuits In one case as is economically practical 


extended further to include as many 


In circuits where the lamp impedance is very 


elative to the ballast 


te proy 1de 


in pedan e, It Ils necessar\ 


means of increasing preheat current 
This has been accomplished as shown in Fig. 13 
urrent is increased by 


; } ‘ 


connecting a compensator winding in the starting 


In this circuit the starting 


Therefore, 


circuit which has substantive polarity 
the net impedance of the two windings connected 
in series is less than the pedance of the main 
ballasting winding alone, and as a result, the pr 
heating current is greater than the normal lamp 


operating current 


High Power Factor Inductive Ballast Circuits 


The ballast circuits deseribed thus far are all low 
power factor. To improve the utilization of the 
utility ’s power system, it is desirable to provide 
high power factor ballasts. This has been accom 


plished in inductive cireuits by ineorporating 


capacitors as shown in Fig. 14 


Low Power Factor Inductive Ballast Plus 


Autotransformer Circuits 


‘ 


The next step in the increasing complexity o 
ballast circuits was the inclusion of a transformer 
voltage to the open-circuit voltage 


$0-watt, 13 


to step up line 
required for such lamps as 30-watt, 


watt T-5, 32-watt, and so forth. The connection 


diagram for this type of circuit is shown in Fig. 15 
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inductive ballasts. thi 


il 


same benefit to 


ities results when this type of ballast 


circuit is power factor corrected. Consequently, 


20 and 21 


22 shows an auto 


circuits are derived as shown in Figs 
It is very interesting that Fig 
transformer arrangement which enables the use of 
a capacitor which is moderately high voltage and 
low capacity to result in a lower cost power factor 
even though the cost of 


eorrection arrangement 


the autotransformer is increased. The 


Same typ 


‘ 


of power factor correction has been applied to 
high-leakage-reactance autotransformer circuits as 


shown In ig Zo 


Low Power Factor Inductive-Capacitive 
Ballast Circuits 
consists of the 


Another 


combination ol 


widely used circuit?” 
and capacitive elements 


If the indue 


inductive 
which combination is net capacitive 
tive and capacitive elements are chosen correctly 
the lamp current will be of satisfactory wave form 
and will lead the supply voltage. Fig. 24 shows 
such a circuit. One of the virtues of this cireuit is 
that it may be combined with an inductive ballast 
cireuit to reflect high power factor load to the 
power supply. Another feature of this circuit is 
that it tends to be more constant current in nature 


than the induetive ballast cireuit 
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High Power Factor Inductive-Capacitive 


Ballast Circuits 


Ballast circuits of this type can be converted to 
high power factor by, (a) combining them with 
inductive ballast circuits, or (b) correcting them 
with an inductive element in parallel with the 
power supply. Fig. 25 shows the first type of high 
power factor circuit. 

As indicated previously, the inherent starting 
current of this circuit is low, and it is possible to 
increase it by connecting into the starting circuit 
an inductive element which increases the current 
because it decreases the net impedance of the cir- 
uit..* Fig. 26 shows such combination. A combi- 
nation of the inductive-capacitive circuit with two 
inductive ballast circuits can be operated at high 
power factor by connecting a capacitor in parallel 


with the supply voltage 


Low Power Factor Inductive-Capacitive Ballast 
Plus Autotransformer Circuits 


The same autotransformer arrangement has been 
used with these circuit elements to start lamps 
which require open cireuit voltage greater than 118 
Fig. 27 shows a circuit of this type. Fig. 28 
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volts 
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shows the circuit arrangement when the line voltage 
is greater than the open circuit voltage required 
to start the lamp. 

If the autotransformer is of high-leakage-re- 
actance type, it is possible to use the circuit shown 
in Fig. 29, where the lamp starting voltage is 
greater than 118 volts. If the lamp starting volt- 
age is less than the line voltage, the circuit shown 
in Fig. 30 may be used. In some circuit combina- 
tions the required inductive reactance can be ob- 
tained from the high-leakage reactance transformer 
with the secondary turns insufficient to provide the 
required starting voltage for the lamp. Ir that 
event, the required open-circuit voltage can be 
obtained without unduly augmenting the leakage 
reactance of the autotransformer by winding the 
required turns concentric with the primary wind- 
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ing. Fig. 31 shows this circuit arrangement and 
Fig. 32 shows the use of a subtractively connected 
winding. The addition of the compensator winding 


increases the lamp starting current. 


High Power Factor Inductive-Capacitive Ballast 
Plus Autotransformer Circuits 

Many combinations of autotransformer and in- 
ductive-capacitive as well as inductive ballast ele- 
ments are possible. One of these combinations has 
been an arrangement for the operation of an in- 
ductively ballasted lamp in combination with an 
inductive-capacitively ballasted lamp where the 
latter was supplied by an autotransformer. A very 
widely used combination of circuit elements is 
shown in Fig. 33. It was this circuit that generally 
was used in the ballast for the operation of 40-watt 
switch start lamps prior to 1949. As a result mil- 
lions of fluorescent lamps have been operated on 
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this type of circuit. The three-lamp combination 
consisted of two inductively-ballasted lamps and 
one inductive-capacitively ballasted lamp with a 
suitable power factor correcting capacitor. 

It is difficult to design the inductive-capacitive 
ballasted circuit using the high-leakage-reactance 
transformer as the inductive element, such that it 
will operate lamps with good lamp current wave 
form. Therefore, the early attempt to combine in- 
ductively ballasted lamps with inductive-capaci- 
tively ballasted lamps resulted in the use of a low 
reactance inductive-capacitive circuit in combina- 
tion with a high-leakage-reactance inductive cir- 
euit. Fig. 34 shows this electrical circuit. When 
the extension winding is connected to the high 
potential end of the primary there are instances 
where the need for current limiting characteristics 
require the number of turns in the high reactance 
extension winding to be greater than is necessary 
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reactance extension winding tap as shown in 
ib 


Eventually, improvements in the knowledg 


ol 
inductive-capacitive high-leakage-reactance trans 
former design resulted in the development of cor 
structures which made it possible to use the high 
leakage-reactance secondary in both circuits as 
shown in Fig. 37. This last circuit has been in 


constant use since 1949, 


Instant-Start Ballast Circuits 
Single and Multiple Lamp Circuits 


The starting-switch which was so necessary to 


start each switch-start lamp required considerablk 
maintenance. Therefore, early in the development 
of fluorescent lighting many lighting people en 
couraged the search for a starterless system 

It seems strange today, but some very early fluo 
rescent lamp ballasting circuits’® were starterless 
One of these cireuits™ was investigated as far back 
as 1937. It is shown in Fig. 38 


When fluorescent lamp cathodes are not pre 


heated it requires approximately 214 times as much 


voltage to start them. For this reason, the cireuit 


38 became uneconomical since it was neces 
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sary to design it to have reasonable winding and 
case temperatures when either lamp failed to start 
In this cireuit standard fluorescent lamps are used 

and their cathodes shorted externally 
Somewhat later, an instant-start ballast circuit 
which was to become commercially important was 
developed. In this cireuit the lamps are instant 
start with cathodes designed to withstand the bom- 
bardment caused by starting without cathode pre 
heat. Also, the voltage supplied by the autotrans- 
former is increased sufficiently to start the lamp 
>¢ 


This type of circuit, as shown in Fig. 39, is very 


satisfactory but has a rather high cost. Therefore, 


for a considerable period of time the price of 


starter elimination was high. A further modifica 
tion of this circuit’ (Fig. 40) was marketed sey- 
eral years later. 

Ballast circuit designers directed their efforts 
toward the development of an instant-start circuit 
which would have an inherently lower cost than 
the one shown in Fig. 39. Some of these efforts 
resulted in the development of a cireuit for the 


operation of two lamps in series 
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The important feature of this circuit is that the 


lamps start in sequence!® - 


and operate in series 
The starting circuit does not conduct normal oper 
ating current after both lamps have started. Fur 
thermore, the power capability of the starting cir 
cuit is much less than in any other circuit previ) 
ously developed, which means that the total cost 
of the 
in Fig. 41 

Figs. 42"? and 43'§ are other circuits of this type 
They 


holder and tend to slightly reduce the life of the 


ballast is reduced. This circuit'’ is shown 


require a special type of disconnect lamp 


lamps as compared to the circuit shown in Fig. 39 
They are of sufficiently lower cost, however, that 


their commercial potential as “series sequeace- 
start” ballasts became apparent shortly after they 
were marketed. For these reasons, design efforts 


continued and resulted in a modified cireuit'® 
shown in Fig. 44. 

Further improvements in the circuit as shown in 
Fig. 45 have resulted in less difference between the 
light output from the two-lamps. Another modifi- 


cation of this cireuit is shown in Fig. 46 
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Trigger-Start Ballast Circuits 


Lamp engineers have recognized for some time 
that the starting voltage of a fluorescent lamp is 
lower if the cathodes are heated than if they are 
cold. As a result, there was a long and fairly con 
tinuous search for a circuit which would provide 
inconvenience of the 


cathode heat without the 


starter-switch. This search finally resulted in the 
development of the circuit*® shown in Fig. 47 

The important feature of this circuit is that the 
cathode heating circuit voltage is reduced when the 
lamp is in normal operation. This means that it 
is possible to use the regular line of fluorescent 
lamps in this cireuit without dissipating an un 
reasonable amount of power in the cathodes during 
operation. However, this circuit has rather com 
plicated internal wiring and a considerable number 
of windings. Therefore, the search for a simpler 


fast-starting circuit continued 


Rapid-Start Ballast Circuits 


A more satisfactory fast-starting circuit was de 
veloped which made use of the effects of several of 
the existing starting aids. This circuit*' is shown 
in Fig. 48 
portion of the circuit may be modified to adapt it 


The high leakage reactance transformer 
to the requirements of given lamps. By this means, 
the apparent inductive reactance of the circuit may 
be modified by making use of the circuit arrange- 
ments shown in Figs. 30, 31 and 32. The develop- 
ment of rapid-start lamps enabled circuit designers 
to use known principles for dimming and flashing 
These 


heated cathode lamps were available 


could not be exploited until continuously 


Magnetic Ballast Circuits 


For Simple Inductive Ballast Circuits 


The electrical circuit shown in Fig. 8 uses a core 
structure for the inductive ballast which is similar 
to the one shown in Fig. 49. The leakage flux from 
the outside legs linking the ballast case and fixture 
causes noise. Therefore, it was necessary to develop 
and use a magnetic circuit with center leg air gap 
In some instances it was desirable to reduce the 
amount of leakage flux further by interleaving the 


outside legs 


For the Inductiwe and Inductive-Capacitive 


Ballast Plus Autotransformer Circuits 


It is possible to reduce the amount of magnetic 
material used in magnetic ballast cireuits for an 
electrical circuit of the type shown in Fig. 15. This 


is done by using one yoke section of the autotrans 
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former core as common part of the magnetic circuit 
of both the autotransformer and the inductor. This 
type of core structure is shown in Fig. 50. The 
electrical circuit of Fig. 16 and similar modifica- 
tions of the basic circuit shown in Fig. 15 may be 
fitted to this type of magnetic structure. Another 
version of Fig. 50 is shown in Fig. 51. The mag- 
netic circuit,** Fig. 51, has some special features 
They are 
(a) The core structure may be held together by means of 
wedges under the coil. 
The autotransformer portion includes a series air 
gap which may be designed to correct the power 
factor of the electrical circuit when the lamp is bal 
lasted by means of an inductive-capacitive ballast 
circuit. 

As indicated previously high leakage-reactance 
autotransformers were used to ballast lamps quite 
early in the development of fluorescent lighting. 
The popular core structure shown in Fig. 52 was 
used for the electrical circuit shown in Fig. 17. 
Without modification of the magnetic circuit it was 
possible to use it for the electrical circuits shown in 
Figs. 18, 19 and 37. More recent modifications of 
the basic high reactance core have resulted in the 
use of a core structure like the one shown in Fig. 
53. 

In order to reduce the cost of the core structure 
for the electrical circuits of the type shown in Figs. 
34, 35 and 36, it was desirable to use the core struc- 
ture shown in Fig. 54. The window at the right 
end of the core structure contains the high leakage 
reactance secondary which is the inductive type 
ballasting component of the electrical circuit shown 
in Fig. 34. The central window of this core struc- 


ture contains the primary winding and the low 
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Figure 55. 


leakage reactance secondary or extension winding. 
The remaining window holds the inductive ballast 
element in the inductive-capacitive ballast circuit. 

The core structure*® suitable for the electrical 
cireuit shown in Fig. 37 is shown as Fig. 55. A 
modification of the structure shown in Fig. 55 re- 
sulted in a more economical core structure™* as 
shown in Fig. 56. The air gap in the end of the 
central winding leg of the core structures shown in 
Figs. 55 and 56 is designed to control the operating 


density of the secondary magnetic circuit. 
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Designers soon found another way to accomplish 
this control by using bridged air gaps*™®.** within 
the central winding leg as shown in Fig. 57. These 
gaps control the flux density in the secondary mag- 
netic circuit just as well as the series air gaps 
shown in Figs. 55 and 56. This innovation has an 
advantage in that length of the principle series 
air gap is determined by the die and is not a func- 
tion of the intimate assembly of the core structure 
Another distinct advantage of the core structure 


shown in Fig. 57 is that it can be produced with 
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more specialized equipment such as static and 
rotating frequency converters 

We can go even one step further and ponder the 
changes in design of components or arrangements 
which could lead to the general use of high fre 
quency lighting systems. We should also consider 
the possibilities of using a ballast as a device for 
the operation of electroluminescent lamps at higher 
than power frequencies, 

Thus, the cireuit designer of today can be the 
architect of tomorrow’s lighting systems. The chal 
lenge for future development is ever present. It is 
hoped that this paper will be a useful guidepost of 
the past and present for those who are engaged in 
working toward the future in the field of lighting 
ireuitry 

And finally, the author would like to thank the 
many people in the Large Lamp Department and 

Figure 58. Figure 59. the Ballast Department of the General Electric 
Company whose unselfish efforts have made this 
paper possible. Special acknowledgement is due: 
R. N. Thayer, D. D. Hinman, and Miss Edith 
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lary magnetic circuit by increas 
cross-sectional area of the secondary mag 
uit. One final mechanical arrangement- 
agnetic cireuit for the electrical cireuit ol! 
is shown in Fig. 59. This resulted in inter 
of lamps which has reduced designer 
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Future of Ballast Circuitry 


This paper has presented the major develop 
ments in the field of cireuits for fluorescent lamp 
ballasts. It represents an indication of the ad 
vances which have been made in fluorescent light 
ing during the past eighteen years. These improve 
ments are far beyond the expectations of many) 


lighting engineers who were the pioneers of this 
business back in 1940 = 


Viewing these advances today we are inclined to Hiermstad, H quence-start Series Ballast 
Fluorescent Lamps ILLUMINATING ENGINEERIN 
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Lowering Apparent Ceiling Height 


Gs this job was designed for 


mounting continuous luminaires to a 


rows Ol 
dropped acoustical tiled ceiling mounted at 11 feet 
above the floor. However, the bid price of the job 
exceeded the budget so something else had to be 
done 

The architect, ‘trical 


contractor, Clyde Bentley, elected to leave the origi 


Edward Paige, and his ele 


nal ceiling at 18 feet. to save costs involved in 
James L. Dellos, 


electrical contractor, was consulted for the design 


bringing the actual ceiling down 


of a suspension method which would neatly accom- 
plish the low-ceiling effect desired. The lighting 
system had been laid out for a 50-ft-c installation ; 
comfortable brightness ratios and even distribution 
were, of course, required. 

Six-foot rigid conduit stems and canopies were 
employed, with continuous rows of two-lamp 96- 
inch slimline vinyl-bottomed luminaires mounted 
on 11-ft centers, 11 feet above the floor. Installing 
the long runs of luminaires so that all rows were 
perfectly aligned in either direction and were level 
to the eye without regard to dips in either floor or 


ceiling, was something of a problem. Single chan- 


Installation at the Continental Casu entered by J. L 
Dellos, Emil J. Weber Electric Co., San Francisco, in the contest 
for My Most Interesting Lighting Job 
Section of LE.S 


alty Co. office 


conducted by Golden Gate 
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nel sections were mounted to the midline on top of 


the luminaires, as shown in the photograph at left 
Note that the conduit stems are connected to the 
channel with longitudinal swivel hangers to allow 
for earthquake or other action. In mounting the 
channel, workmen made sure that 
After balancing 


each fixture along the line, they were bolted to the 


fixtures to the 
each was balanced on the channel 
next unit, forming a rigid line. Access holes were 
cut in the ceiling every 8 feet to allow rod supports 
to be fastened to the concrete floor above, and also 
to slip the 10-foot lengths of conduit along the pro 
posed stem line above existing ceiling. The rod 
half-inch 


concrete shields which in turn supported the con 


supports were anchored to the slab by 
duit using clevis hangers 

Special eye-loop hangers were developed with 
vertical, horizontal and longitudinal adjustment 
capable of supporting both channeling and fixture 
For this a half-inch rod was bent over the cireum 
ference of the conduit above the acoustical tiles, 
forming an eye bolt extending below the finished 
ceiling line. Stems with canopies were then con- 
nected to the eye bolt in the usual manner at the 
access holes 


The finished job gave the impression of a lowered 


ceiling without the feeling of confinement. 


Lowering Apparent Ceiling Height 





©), R LIGHTING installation for the new 


buildings of the Helipot Corporation in Costa 
Mesa, California, was designed to conform to the 


Illuminating Engineering Society’s recommended 


At right is an assembly operation which requires the 
operator to pick up a tiny screw with a pair of tweezers 
and insert it in the top of a potentiometer. 


Task at left is to unwrap several turns of 9/10 mil wire 

from the end of the coil in preparation for an electrical 

connection to be made at a later time. The unraveled 

wire will be hand-fed through a small hole in the outside 
case before final connection. 


Precision Seeing Tasks 


... and how to light them 


By WILLIAM N. SEMPLE 


practices for areas of this nature. Several months’ 
experience with it has led us to feel glad that it 
was! The production of electronic components dic 
tates cleanliness, efficiency, reliability and minia- 
turization in designs. These stringent requirements 
emphasize the important part that quality lighting 
plays in our ability to produce these precision com- 
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Assembly Department where 180 footcandles are maintained at the bench 
operating level. Note the microscopes; of 400 employees in this department, 
70 of them work eight hours a day with microscopes. Operations performed 
are so precise that supplementary lighting to a level of over 400 footcandles 


is required. 


ponents successfully. A single reject can cost us 
several hundreds of dollars in labor and material. 

In these buildings we have an average, main 
tained illumination of 180 footcandles. We de- 
signed for this level especially to meet the visual 
needs for seeing small objects accurately and quick- 
ly. Visual comfort was achieved by attention also 
to the principles applying for quality of the illu- 
mination 

Essentially the system involves continuous rows 
of industrial luminaires slotted for a 15 per cent 
upward component and using 96-inch high output 
standard warm white lamps, high power factor 
ballasts, and operated at 800 ma. We have used a 
standard nine-foot mounting and eight-foot spacing 
distance throughout the plant, which incidentally 
is powered by a 480Y277-volt system. 

Contributing to both the quantity and the qual- 
ity of the illumination are light colors, for equip- 
ment as well as other surfaces. The ceiling, of 
course, is of very high reflectance to get full benefit 
of the upward component of the luminaire. As 
owners and operators of an industrial plant, we 
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Precision Seeing Tasks... 


have learned from experience that a good lighting 
job does not end with its proper installation. Main- 
tenance, we have found, is an extremely important 
function, relating directly to production decreases 
and increase of rejects, in direct ratio with a loss 
in light output. To avoid this problem, our plant 


has set up a cleaning and relamp schedule for all 
I I 


departments. 

During the 20 years in which I have been en 
gaged in the business of manufacturing precision 
electro-mechanical components, I have been direct- 
ly associated with the illumination of several office, 
engineering and factory facilities. I can well re- 
member the day when the lighting industry con- 
sidered 50 footeandles at bench level a major 
achievement. Over the years I have been able to 
make a first-hand evaluation of the progress of 
illuminating engineering. I want to take this op- 
portunity to say that, in my opinion, the progress 
which has been made in lighting is a major contri- 
bution to industry’s ability to increase production 
and reduce costs of both civilian and military 
products. 


and how to light them—Semple 





Surgical Lighting-A Glimpse at Its History 


= up to the 1920’s, hospitals depend 


ed to a very great extent on natural light admitted 
With the develop 


ment of efficient and relatively cool electric light 


through very large windows 
sources, however, artificial lighting has become the 
hief source of illumination in hospitals. Instead 
enormous skylights and windows of by-gone 
vears, hospital operating rooms of today have for 
the most part relatively small windows, sometimes 
even opaque or semi-opaque. In fact, some modern 
surgeries have no windows at all. Intracavity illu 
mination today is, almost without exception, from 
artificial sources 
is only in the very recent past that scientific 
given to certain problems of sur 


amely, color of light and the 


has been 

stud, 
t quantity and quality of light reflec 

give surgeons the precise 

during the last ter years 

been nany developments in surgical 

nation that the lighting devices of even six 

ro are not comparable with today’s systems, 


resulting seeing qualities scarcely bear a 
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{ Glimpse at Its History 


By E. H. GREPPIN 


resemblance to those of ten or twelve years ago. It 
may be interesting to outline briefly the steps in 
this development. 

Dr. Willard Bartlett, in about 1915, working in 
conjunction with Edwin F. Guth, Sr., designed a 
luminaire which is credited with being one of the 
first developments toward today’s type of surgical 
illumination. This unit in an operating room prior 
to 1920 is shown in Fig. 1. Although it was a major 
step forward it did have the disadvantage of being 
rather low in illumination level, and rather hot 
Known as the Bartlett No-Shadow Light, it became 
the most popular surgical luminaire of its day. 

The Scialytic, which originally appeared in this 
country in the early 1920’s, was the development of 
a professor of physics at Algiers and marked a 
decided step forward in the production of concen 
trated shadow-reducing light for surgical areas 
Fig. 2 

About this time also came the Operay light de- 
veloped by Patrick Nirdlinger of Chicago who first 
introduced the idea of mounting the lamp on a 
flexible mounting, with the lamp on a straight 


counter-balanced cross arm—Fig. 3 


The operating room at St. 
Mary’s Rochester, 
taken about 1915, showing one of the 
first installations of the Bartlett No- 
Shadow Light. 


Figure 1. 


Hospital, Minn., 
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Figure 2. An early installation of the Scialytic lamp. 


Heat and Color Filters Introduced 


The next major development apparently was first 
conceived in Germany by the Carl Zeiss Company 
This involved an elliptical reflector in conjunction 
with heat absorbing glass—Fig. 4 

In the late twenties the use of heat-absorbing 
glass was used in this country by the late Norman 
Macbeth, Sr. of New York City, and by the author. 
The first showing of equipment making use of heat- 
absorbing glass was at the American Hospital As 
sociation meeting in 1929 

This marked the beginning of the present era of 
surgical illumination—for without heat-absorbing 
glass the levels of illumination required from pres 


ent day surgical lamps would be impractical, due 

















Figure 4. Zeiss, in 1928, introduced the heat absorbing 
glass (j) and elliptical reflector (d). 
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Figure 3. Patent Office drawing of Nirdlinger’s early 
light; prior to 1925. 


to the extreme heat generated by such high inten- 
sity lamps. 

Heat-absorbing glass was originally developed 
by Sir William Crookes about 1880, but its applica 
tion to problems of surgical illumination did not 
come until the advent of the concentrated filament 
bulb which permitted focusing an intense light 
from a reflector. Glass manufacturers have carried 
on the development to its present highly efficient 
state wherein a plate 4mm thick will absorb 87 per 
cent of the radiant heat. 

Glass manufacturers have also done much work 
in color correction of such glass. The original heat- 
absorbing glass had a distinet greenish cast. 
Through research, glass has been developed which 
provides light having a well balanced white color 
suitable for color photography 

The development work since the advent of con 
centrated filament lamps can roughly be divided 
into six groups. The first, of course, was increased 
intensity made possible by the concentrated fila- 


ment lamps. The second was the introduction of 


—s 
Figure 5. Later model of the Scialytic lamp, 1934. 
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heat-absorbing filaments which became necessary 
with the concentration of light and following this, 
eolor correcting filters were necessary 

The third major change was in mounting the 
lamps in such a manner as to aid in the projection 
The offset 


mounting with its rear end control, so that the 


of the beam of light into the incision 


nurse could adjust it from out of the sterile field, 
was incorporated on a Scialytic-lamp by Frank 
Rice about 1934, at that time Manager of the Scia 
lytic Corporation of America—Fig. 5. 

With inereasing illumination levels, glare became 
a major factor and it was necessary to take steps 
to minimize the reflection from instruments. Also 
the use of blue-green-gray rather than white sur 
gical draping came into general practice. 

Another major step was in the development of 
safety factors as are now outlined by the National 
Fire Protection Association in their bulletin No. 56 
With this came the requirement for explosion-proof 
portable lamps of high efficiency and ease of 
operation 

The use of photography as teaching media was 
brought into prominence with the advent of Koda 
chrome film. The high degree of color correction 
required for all color film has emphasized the need 
for accurate control of the color of the light beam. 
It has also emphasized the need for uniform illum- 
ination of the surgical cavity, so that one area is 
not over-exposed and another area under-exposed. 

Color television and the incorporation of the 
television camera in the operating light further em- 
phasizes the necessity of good surgical illumination 
without excessive glare or contrast—Fig. 6 


414 Surgical Lighting 


Figure 6. Television installation at the 
University of Pennsylvania Medical 
School. 


Attempts have been made to build an operating 


light consisting of a complete or partial ceiling of 
spotlights so that there would be no moving light. 
This was first done witih a flat ceiling. Then the 
ceiling was made in the form of an ellipsoid, so 
that the beams of light could be directed in from 
low angles. 

As illumination for general surgery improved, 
lights especially adapted to particular types of sur- 
gery have been developed. The basic type at pres- 
ent is the overhead light for the usual run of 
abdominal surgery, and so the average major oper- 
ating light is particularly designed for abdominal 
and perineal work. It is always possible to build 
lamps adapted especially to a special type of sur- 
gery, but as nearly all operating rooms are used 
for general surgery, a compromise design has been 
generally adopted in most areas. 





Errata 


The fourth sentence at the top of page 372, 
July I.E., in the article “Dental Lighting — A 
Glimpse at Its History,” by E. H. Greppin, should 
read: “Dental supply companies now offer special 
lighting units particularly designed for use in the 
dental office which deliver illumination levels of 60 
or more footeandles over the chair work area, with 
brightness ranging up to 50 or more footlamberts 
from bright surfaces and instruments in the work 


area. 
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INSTALLATION AT ST. STEPHEN’S CHURCH 
1930 W. 54TH ST., CLEVELAND, OHIO. 


Lighting a Chancel 


LIGHTING OBJECTIVE: To provide accent lighting in a church to beautify the chancel and to 


focus the attention of the congregation. 


GENERAL INFORMATION: Reflectances of various surfaces in the chancel of this traditional style 
church are as follows: 
Wood Carvings 25% RF 
Gray Stone Columns 80% RF 
Stone Steps 55% RF 
Carpet 15% RF 
Green Sanctus Cloth 
on Tabernacle Table 12% RF 


INSTALLATION: Lighting is provided by ten NL Corporation luminaires (catalog No. CH215) 
each equipped with three 150-watt PAR-38 flood lamps, mounted in gimbal rings for adjusting 
Fig. 2). As it can be seen in Fig. 3, three of these units are mounted behind the column at 
either side of the sanctuary. Two units are mounted within the wood carvings on either side to 
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Lighting a Chancel (Continued) 


floodlight the crucifix and the immediate surrounding area. Eight 150-watt R-40 flood lamps 
are also ik 


located behind the wood carvings for highlighting the religious art objects. All lighting 
equipment is out of sight of the congregation. 


Illumination values are as follows: 
Prayer Rail 
Tabernacle Tabk 


CGreneral 


Prayer Book Location 


Brightnesses are as shown in Fig. 4 


Lighting designed by M. W. Terkel, NL Corporation, Cleveland, Ohio. 


Lighting data submitted by Richard L. Cooper and Anson H. Russell, General Electric 


Co., Cleveland, Ohio, as an illustration of good lighting practice and to aid in 
the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series X XI 8.57 





Striking Potentials of Long, Low Pressure 
Mercury-Argon Electric Discharges 


By ROBERT H. McFARLAND, CLARENCE A. BELL, JOHN LADESICH, 


a DEGREE of complexity and variability 


of the phenomena involved in the striking of an 


elongated low pressure are has caused most re 
searchers to avoid this research area. In this work 
an attempt has been made to simplify and control 
these phenomena to a greaater degree than has 
been practiced in the past 

Are starting, preceded by a glow, occurs when 
the abnormal glow current reaches a threshold ecur- 
rent value which is apparently needed for ‘‘condi 
tioning’”’ the cathode for emission. This threshold 
current is dependent on fill gas and electrode con 
struction but not. apparently, on gas pressure 
within experimental error or electrodal separation 
Thus, predictions of changes of are striking pote1 
tial caused by changing lamp geometries and pres- 
sure are possible from well known theories con- 
cerning the effect of these changes on abnormal 
glow operating voltages and currents. 

Glow striking voltages in such discharges must 
be great enough to provide for the initiation of a 
Townsend discharge from the high voltage elee- 
trode to the nearest grounded surface and for the 
extension of the discharge down the lamp to the 
grounded electrode. The first requirement approx 
imates Paschen’s conditions and results for the ini 
tiation of short clow discharges. The extension of 
the discharge down the lamp does not seem to have 
a developed analogy in present theory, but yields 


to simple empirical analysis 


Introduction 


Many investigators have attempted through the 
work of Paschen,' Penning and Addink,? and others 
to predict the striking potentials which might be 
expected for a lamp of the type of the conventional 
instant starting fluorescent lamp. Unfortunately, 
there is little direct comparison to be made between 
the different systems. The elongated fluorescent 


s partially an aday 
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lamp operating as an alternating current are has 
its own individual characteristics which must be 
evaluated before such prediction is possible 

One of these characteristics is involved in the 
starting of elongated lamps with direct current po 
tentials.* The striking potential which is observed 
is dependent on the length of time prior to starting 
during which the potential is applied. This is due 
to the charging of the lamp wall with electrons 
from the cathode which may elevate the minimum 
lamp striking potential of a 40T12 instant starting 
lamp by a factor of five or more. 

Secondly, when the lamp is started and oper- 
ated as an alternating current device to minimize 
and stabilize the wall charging effect, nearby ca 
pacitive objects influence the striking potential as 
does the grounding of the starting cireuit.* 

Lastly, the surface resistance of an alternating 
current lamp has been determined to influence its 
striking potential.®:® 

The investigation described in this paper con 
trolled these characteristics and measured the vari 
ation of striking potentials versus argon pressure 


and intereleetrode distance 


Apparatus and Method 


A special lamp, Fig. 1, was constructed of 40 mm 


O.D. Pyrex glass tubing. The triple-wound coiled- 


eoil, triple carbonate coated, tungsten electrodes 


were designed SO that one of the electrodes was 


movable. Preparation of the lamp included evacu- 
ation and outgassing by baking in a 400°C oven 
The vacuum system, itself, was thoroughly out- 
gassed by flaming where possible and by the use 
of a Tesla coil in the vicinity of greased joints. 
With appropriate liquid air trapping, pressures of 
the order of 10° mm of mercury were experienced 
Within the lamp the vapor pressure of an excess 
of mereury determined the lowest pressures obtain- 
able. Water cooled, mercury, diffusion pumps were 
backed by a Cenco Megavac fore pump for provid- 
ing the vacuum 

The lamp was processed in a fashion comparable 
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Figure 1. Movable electrode discharge 
jacket, and 


lamp, grounded water 
electrical circuit used for measuring 





to that of a commercial iamp until its starting and 
operating voltage compared favorably with that of 
commercial lamps of the same size 

The lamp was then encased in a grounded water 
jacket which served to control the mercury temper 
ature and to provide a grounded conductive coat 
ing adjacent to the lamp surface. This latter pro 
vided the necessary protection against the humidity 
effect and furnished the necessary nearby capaci- 
tive body to insure minimum striking potentials 

The electric cireuit used for starting and oper 
ating the test lamp is also to be seen in Fig. 1. The 
lamp voltage was uniformly increased at the rate 
of 25 volts/sec by means of a motor driven variac 
operating in the primary of the lamp transformer. 
Readings of voltage were R.M.S. voltages read with 
the voltmeter connected directly across the lamp 
or across a high resistance voltage divider when 
the voltage was above 750 volts. This voltage in 
eluded the potential drop across a 40-ohm nichrome 
loosely coiled connecting wire within the lamp. For 
most instances the current was so small as to make 
this drop of no importance 

The lamp gas was a mixture of argon and triply 
distilled mercury. The mass-spectrographically 
analyzed argon had specified impurities of less than 
0.005 mole per cent of any single impurity 

Argon pressures were measured with a Dubrovin 
gauge. Mercury pressures were determined by the 
temperature of the water jacket in which the inlet 


») E ( 


temperature was 22 + .5°C, and the outlet temper- 


breakdown potentials. 


ature was 22.7 + .d°C. 
termined by these temperatures was of the order 
of 10 
relatively constant. 


The mercury pressure de- 


% mm of Hg; but more important, it was 


Experimental Results 


The experimental results of this work are pre- 
sented in Figs. 2 and 3. Each point of these curves 


-¢ 


is the average of at least six different measure- 
ments taken during two different lamp fillings and 
subsequent reductions in lamp pressure. The devi- 


ation from the mean was as great as ten volts for 
the individual requirements. Prior work with other 
lamps and gases provided the experience to make 
these specific measurements possible. 


Discussion of Results 

Earlier work’ has described three distinct steps 
as occurring in the high voltage initiation of an 
elongated low pressure are discharge. A low cur- 
rent visible discharge of the order of 10° amperes 
is first struck between the ungrounded electrode 
and the adjacent lamp surface. In the present case 
this distance, to be referred to as d’, was about one 
and one-half centimeters. 

As the lamp voltage is increased, the lamp cur- 
rent increases by using a larger portion of the in- 
ternal lamp’s surface as its grounded electrode. 
Since the effective electrodes are not parallel, this 
activity, comparable to that observed in a normal 
glow, is not accomplished with constant lamp volt- 
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Figure 2. Glow breakdown potentials 
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as a function of the product of pres- 
sure and distance (mm of Hg em) 


for constant argon pressures, 


Glow Breakdown Voltege Rms) 
ro 
fo] 
° 


* 





o16 








UcFar la nd Be i 


Lade Sie h A nde rson Bakis 


400 500 600 7rOO 800 
Pressure X Distonce 


ILLUMINATING ENGINEERING 





age. When the lamp current has extended down 
the lamp to the vicinity of the grounded electrode, 
the discharge transfers to become fixed between the 
two electrodes. The potential at which this occurs 
corresponds to a lamp current of the order of 10° 
amperes and is the glow breakdown voltage shown 
plotted against the product of pressure and inter- 
electrodal distance, d, for constant pressures in 
Fig. 2. 

The glow striking or breakdown voltage as here 
defined is a linear function of Pd and can be ex 
pressed as 

Vues A + bPd (1 
with both A and b dependent on P. One can also 
write this result as: 

Ves A + Bd (2 

The value of A is relatively constant for all pres- 
sures at approximately 120 volts and probably rep- 
resents the potential required to initiate a discharge 
through the distance d. This would be consistent 
with our earlier work® and, also, work of Druyves- 
teyn and Penning® in which a minimum striking 
potential for barium electrodes in argon was ob- 
served to exist at Pd values below one mm times 
em and to be of the right order of magnitude when 
our potentials are corrected to peak voltages. 

In equation (2), B, which is a constant for a 
given pressure, represents the potential gradient 
necessary to spread the discharge down the lamp 
Here, again, the familiar relationship concerning 
field strength, X, and pressure appears. 

(X/p) = b 
Its meaning is different, however, as b is pressure 
dependent. This dependency is approximated by 
the following empirical relationship’® for the con- 


ditions of 


this experiment. 


The initiation of the are occurs when glow dis- 
charge current and voltage become sufficient to con- 
dition the electrodes for the higher needed current 
emission. While little enough is known about the 
relative contributions within the discharge which 
cause the higher emission, it occurs when the glow 
current reaches approximately 3 x 10° amperes at 
all pressures observed in the present investigation. 

Thus the are striking or breakdown voltage when 
a glow precedes the are is the glow operating volt- 
age which produces a necessary minimum oper- 
ating current. Its dependence on Pd can be ob- 
served in Fig. 3 where the curves are linear func- 
tions of Pd and are parallel to a first approxima- 
tion. Thus, the are striking potentials can be rep- 
resented as 

Via = A’+ db’ Pd (3) 
is a function of pressure and 0’ is con- 


(Measurements at 2 mm 


where A’ 
stant for all pressures. 
are not entirely reliable as starting at these pres- 
sures tends to destroy the cathode and thus the 
lamp may not be entirely comparable to that used 
at the other pressures. 

Remembering that the are striking voltage is 
equal to a glow operating voltage for a constant 
glow current of approximately 3 x 10° amperes, 
one may write 


Ven = Ves 74+ V,|=A’'+dB'Pd (4) 


where V, and V, are the electrodal and positive 
column drops, respectively. X,, the potential gra- 
dient of the positive column is given by 
. V, 
xX, =-—= b’P 
d 


235P (5) 


which is to be expected for systems in which the 
lamp radius, fill gas, current density, and presum- 
ably the electron temperature remains constant. 
In the case under examination, the current density 
is low and constant for each starting condition. It 
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Figure 3. Are breakdown potentials as 

a function of the product of pressure 

and distance (mm of Hg X cm) for 
constant argon pressures, 
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Conclusion 


The striking potentials of an elongated variable 


length lamp have been measured and have been 


observed to vary as linear functions of the product 
of the lamp pressure and its length 

The observation that the are striking potential, 
preceded by a glow, is the glow operating voltage 
at which a constant threshold current necessary for 
the “conditioning” of the electrodes to provide the 
necessary emission has been useful 

Additional work is underway with various gas 


mixtures and pure gases to extend these observa 


tions 
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Fluorescent Used 
In High Bay Area 


Illumination, at three feet from the floor, is 25-30 
footeandles at the Bath Iron Works, Bath, Maine, pro- 
vided by twenty rows of nine each of two-lamp indus- 
trial reflector units using F96T12 cool white rapid-start 
lamps on 800 ma. Units have 19 per cent uplight and 
30-degree crosswise shielding, and are mounted on 
channel 50 feet from the floor and five feet from the 
ceiling. The finished ceiling is fiberboard painted with 
two coats of flat white. Bays are 25 feet. 

Photo courtesy Smitheraft Lighting Division, Chelsea, 
Mass. 
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INSTALLATION AT CHICAGO PARK DISTRICT GRANT PARK UNDERGROUND GARAGE 
25 NO. MICHIGAN AVE., CHICAGO, ILL. 


Lighting an Underground Garage 


LIGHTING OBJECTIVE: To illuminate the thoroughfares and parking areas of a garage to facilitate 


car movement and to minimize traffic hazards. 


GENERAL INFORMATION: This garage contains two underground levels with approximately 
880,000 square feet total floor area for parking 2359 automobiles. All surfaces are of smooth 
finish light gray concrete of 55% reflectance except for mottled gray tile walls, in the main 


thoroughfare, of 75% reflectance. The ceiling heights are 8 feet. 


INSTALLATION: The average illumination level in the main thoroughfare (Fig. 1) is 22 footeandles 
maintained in service. This is produced by twelve Solar Light Manufacturing Co. (catalog No. 
33239A with Corning Alba-Lite Glass No. 66 panels) recessed fluorescent units per 30-foot bay, 
staggered in rows six feet on centers. Each unit is equipped with two 40-watt T-12 standard cool 
white lamps. 

The average illumination level in the parking areas (Fig. 2) is 5 footcandles maintained in 
service. (10 in the central portion of each bay.) This is produced by one Solar Light Manufac- 
turing Co. (catalog No. 33240 with Corning Alba-Lite Glass No. 66 panels) surface mounted 
fluorescent unit centered in each 30-foot bay. Each unit is eight feet long and is equipped with 


four 40-watt T-12 standard cool white lamps. 
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Lighting an Underground Garage (Continued) 


Brightnesses in the two areas are as follows 


Main Thoroughfare 
Luminaires 
crosswise at 2 ( 7 ft. driver distance 650 ft-L 
at ft. 500 ft-L 
at | ( ft. 450 ft-L 
lengthwise at 2! ft 700 ft-L 
at 20 ft. 400 ft-L 
at ! ft 250 ft-L 
Ceiling 5 ft-L’ 


Floor 12 ft-L’ 


Parking Area 
Luminaires 
crosswise at 25 6 ft. driver distance) 650 ft-L 
at 10° (18 ft. ) 750 ft-L 
at 6°" (36 ft. 1600 ft-L 
lengthwise at 25 ( 6 ft. ) 700 ft-L 
at 10° (18 ft. ) 600 ft-L 
at 5 (35 ft. 450 ft-L 
Ceiling (adjacent to luminaires 250 ft-L 


*At 5° crosswise the projected area is about 1” x 48”, lengthwise 9° x 4.5 
**At 5° crosswise the projected area is about 3” x 48” 
tEstimated for new conditions and reflectances as shown above 


Lighting designed by R. L. Craig, Ralph H. Burke, Inc.; Electrical contractors: White 
City Electric Co., and J. Livingston Co., Chicago, Ill. 


Lighting data submitted by Solar Light Manufacturing Co., 1357 S. Jefferson St., 
Chicago, Ill, as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Lighting of Indoor Locations of 
Central Station Properties 


Foreword 


The lighting of Central Statio: 


properties, and especially generating 


and substation areas, presents many 
econdl 
work 


areas in general. Accordingly, in 1948, 


the IES Council established a commit 


peculiar seeing problems and 


tions which are not typical of 


tee on the lighting of Central Station 
properties to study conditions and pre 
pare general recommended procedures 
to serve as a guide for the industry 
Four of 
Control 
Dispate h Rooms,” 
Bay Areas,” 
Locations” are now complete. 

It is planned that all of these re 


ports shall be in accordance with latest 


“Lighting of 
Load 
“Lighting of High 
Outdoor 


these reports, 


Rooms,” “Lighting of 


and “Lighting 


knowledge and practices. However, 
future progress in the art and science 
of illumination will doubtless make a 
revision of these recommendations de- 


sirable. 


SUBCOMMITTEE ON LIGHTING OF 
InpDooR LOCATIONS 
H. A. Cook, Chairman 


J. E. Kaufman E. A. Linsday 


COMMITTEE ON LIGHTING OF 
CENTRAL STATION PROPERTIES 
L. G. 
A. A. Brainerd J. E. Kaufman 
R. S. Bucher E 
H. F. Carroll Howard Long 
H. A. Cook D. J. O'Neill 
R. W. Corwin C. B. Stephens 
D. W. Taylor 


Parks, Chairman 


A. Linsday 


1. Introduction 


1.1—General— (a) The production 
of electrical energy involves individual 
workable 


system under one or several roofs and 


processes integrated into a 


Approved by the Council of the Illuminating 


Engineering Society April 1957 


aucust 1957 


Prepared by the Subcommittee on Lighting of Indoor Locations 
of the Committee on Lighting of Central Station Properties 
of the Illuminating Engineering Society 


their surrounding outdoor areas. This 
report deals with lighting the working 
ireas in the generating plant proper 
and other associated internal spaces 
(b) Many areas, involving various 
seeing tasks, which may be in any 
plane from vertical to horizontal and 
may be viewed for a very short or long 
time either continuous or intermittent, 
are contained in these integrated proc 
The conditions found in modern 
be different 


variety; the con 


esses. 
power plants may from 
those of the older 
ditions may also vary among plants of 
the same vintage but designed by dif 
ferent groups. 


(c) The 


plant interior lighting is the lack of 


unique feature ot power 
well delineated areas, and in many in- 
stances there are no separating walls 
between adjacent 


or solid ceilings 


In the boiler and heater bay 


areas. 
area, for instance, the many levels 
which would be stories in a building, 
are in the form of gratings, each con- 
nected by open steel stairs. In other 
areas, the levels are separated by con- 
erete floors and walls, which may be 
Many of the 


overhead areas are congested with pip- 


finished or unfinished. 
ing and ducts. Lighting must be pro 
vided for operation, identification and 


maintenance. 


1.2—Basis of Report—(a) Interior 
lighting in power plants introduces a 
variety of problems ranging from 
levels of illumination required only for 
safety reasons to levels of illumination 
accounting rooms 


in offices, such as 


and instrument repair shops. Since 


generating stations operate continu 
ously, it is important that adequate 
and proper lighting be available at all 
times. 

(b) A comprehensive analysis of the 
fundamentals of good lighting and the 
special requirements in power generat- 


ing stations will be made together with 


pictorial record of different solutions 


to typical lighting problems. These 
data together with the analysis of the 
+} 


lighting problems constitute the body 


of this report. 


2. Seeing Tasks 


2.1—General— The seeing tasks en- 
countered within the power plant vary 
widely. The ability to see is primarily 
dependent upon the level of illumina- 
tion, the size of the object, the bright- 
ness contrast, the absence of objection- 
able glare and the time available for 
viewing. 

2.1.1—Size As 


bility inereases and, up to a 


size increases Visi- 
certain 
point, seeing becomes easier. 

2.1.2—Brightness result- 


ing from the light on the task and its 


Brightness 


surroundings in the visual field may be 
controlled within wide limits by vary- 
amount and distribution of 


The 


seeing are usually many times 


ing the 
light. 


rood 


brightnesses needed for 
those necessary for mere discernment; 


with brightness one 


higher may, to 
some extent, compensate for deficien- 
cies in size, contrast and time of view- 
ing. 

2.1.3—Contrast 
each critical detail of 
differ in 


To be readily visible, 
the seeing task 
color) 


background. 


must brightness (or 


from the surrounding 
Within the limits available to industry, 
the contrast of seeing tasks. i.e., be- 
tween the object and its background, 
should be made as high as possible to 
reduce the need for much higher illu- 
mination levels that would otherwise 
be necessary. 

2.1.4—Glare be defined 


as any brightness within the field of 


Glare may 


vision of such character to cause dis- 
comfort, annoyance, interference with 
vision, eye fatigue, ete. To reduce 
glare in any lighting application, one 


feasible expedient is to increase the 
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rABLE I — Indoor Seeing Tasks and Illumination Recommendations. 


Footcandles 
Maintained in Service Figure 
Description of Area General Specific Special Lighting Considerations Number 


required 


maintenance and repairs 
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Storage Roor 


Switchgear, | 


Telephone Equipment 


Room 


*Horizontal except as noted 


aveust 1957 


on the 
ing and 
meters 


parts of 


TABLE I — (Continued). 


Footcandles* 
Maintained in Service 


Description of Area General Specific 


uired 


oratory 


Water 


steel cubicles 
located start 
ittons and miscellaneous 
ated im open 


nspection 


Location of telephone racks. Unattended but 


regularly 1 


room 


aintained 


Usually an enclosed 


Supplementary lighting should be provided for maintenance and 


Special Lighting Considerations 


report titled Lighting 
rim< iples to € 


face 


repairs 
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Figure 
Number 


18 





Description of Area 


lypical Indoor Lighting in 
Central Station Areas 


pur pose ol 


3.1—CGeneral— (a) The 
tl ection 1 


s to cover i general 


tootear dle le vels 


two col 


how? if 


defined as follows 


The average level of 


entire area 


The level of illumi 


requ red 


nation lor operation or main 


tenance at important locations in the 


area 


(c) In most cases properly locating 


TABLE I — (Continued). 


Footcandles* 
Maintained in Service 
General Specific 


l 


ires used to secure the gen 
level of illumination will provide 
spe fie recommended level of illu 


i 


3.2—Illumination Levels — The 
llumination levels specified in Table I 
are based on the study of current satis 

The values recom 
» illumination on the 
each area whether it 


‘ 


s horizontal, vertical, or otherwise for 


routine operating conditions. It is to 
be expected that the quantity of illu 
mination will often vary widely and 
the average footeandle reading is 
the effective- 


Supplemen 


i true indication of 


of the installation. 


lighting should be provided for 


iintenance and repairs. 


4. Factors Controlling Ilumina- 
tion and Lighting Systems 


4.1—General — Many factors must 


” considered in designing indoor 


ng systems such as: the type of 


naires available, which includes 


their lighting distribution characteris 


ties, their ability to withstand the am 
bient temperature conditions, their fea 
tures that facilitate in maintenance and 
their mounting requirements; the light 
sources available; the desired illumina 


tion levels; the 


need for 
and the 


minimize 


emergency 


maintenance; loca- 


lighting ; 


tion of luminaires to glare 


and shadows 


4,.2—Luminaires—(a) A wide range 


of lighting equipment is available, 


most of which finds some application 
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Figure 
Special Lighting Considerations Number 


34 


‘ 


around the plant, but none of which is 


adaptable for all purposes. Two 


groups of lighting units are generally 


used for these indoor lighting applica- 
Industrial Lu- 


eations. These are (1) 


minaires (including and 
bracket m 


closed) and (2) Office Lighting Lumi- 


suspension 
vunted types, open or en- 
naires (including suspension, surface, 
and recessed types) 

(b) In choosing the type best suited 
for the purpose at hand, consideration 
the pattern of light 


tendency to 


must be given to: 
distribution; any cause 
objectionable glare under normal con- 


ditions; the mechanical construction 
and convenience of servicing; the over- 
all suitability of the unit for the appli- 
eation; and whether or not the area is 
classified as hazardous 


4.2.1—-Jndustrial Luminaires 


dustrial lun 


-(a) In- 
and 


most com- 


inaires with direct 
semi-direct distributions are 
monly used. These utilize such control 


baked 


enamel, processed aluminum, mirrored 


media as porcelain-enamel, 
glass, prismatic glass, and plastic. 

(b) Industrial luminaires are classi- 
fied according to the distribution of 
their direct component of light. These 
classifications, which vary from Highly 
Concentrating to Wide Spread, and 
the corresponding Spacing-to-Mount- 
ing Height Ratio (above work plane) 
are shown in Table II. To determine a 
luminaire’s classification and the Spac- 
ing-to-Mounting Height Ratio (see 
Fig. 1). Where a large portion of the 
working plane is vertical or nearly so, 
the “Spread” types are generally used. 
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HIGHLY 


conc, | CONC. 


2000 


1500 


CANDLEPOWER 


20 


Figure 1. Spacing-to-Mounting Height Ratio Chart. 


MEDIUM 
SPREAD 


RATIO AND CLASSIFICATION 
1.0 1.5 


SPREAD 


25 30 35 


DEGREES 


Plot the photometric curve in rectangular coordinates on the chart; 


smooth out any pronounced irregularities in the curve; 
on the left vertical edge of the chart take a point at one-half the candlepower at zero degrees and draw a line from 


this point parallel to the diagonal lines; 
from the point at which this diagonal line crosses the photometric curve (as plotted on the chart), follow a vertical 
line up to the top of the chart and read the spacing-height ratio and distribution classification. 


The “Concentrating” types are genet 
ally used at mounting heights equal to 
or greater than the width of the room 
if the surfaces to be lighted are pre 
dominately horizontal. 

(c) When reflectorized 
should be 


housings to provide protection against 


lamps are 
used, they supplied with 
water and falling objects and to shield 
against direct glare. 


(d) For 


“American 


further reference see 
Standard Practice for In 
dustrial Lighting.” 

4.2.2—0O fice Luminaires 


five 


Luminaires 
for offices are in classifications 


designated as indirect, semi-indirect, 
general diffuse (direct-indirect), semi 
For selection of the 
IES 


Office 


direct, or direct. 
luminaire, refer to the 


Practice for 


proper 
“Recommended 


Lighting.” 
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1.3—Light Sources — (a) Several 
types of light sources may be used in 
the luminaires. A wide range of spec 
tral characteristics is available in these 
various sources. 

(b) Incandescent lamps because of 
their and 


simplicity, dependability 


range of styles and sizes are widely 
used for many of these applications. 

(c) Mercury lamps are also used for 
general lighting and have an advan 
tage in having higher efficiency than 
incandescent lamps. 

(d) Fluorescent lamps are used be 
cause of their high efficiency and rela- 
tively low brightness. 

(e) Table IIT lists some of the ad- 
vantages, disadvantages, and charac- 
teristics of each of these sources which 
determine to a great extent their suit- 


ability for various applications. 


WIDESPREAD 


40 


Directions for use are: 


TABLE Il — Classification by 
Distribution in Terms of 
Permissible Spacing-to-Mounting 
Height Ratios. 

Luminaire 
Classification 


Spacing -to-Mounting 
Height Ratio 
(Above Work Plane) 


Up to 0.5 Highly Concentrating 
0.5 to 0.7 Concentrating 

0.7 tol Medium Spread 

1.0 to 1.5 Spread 

Over 1.5 Wide Spread 


4.4—Emergency Lighting — (a) 
In the event of a failure in the normal 
lighting supply, enough illumination 


should be provided by emergency 
means for personnel to operate impor- 
tant controls and to enable personnel 
Such 


where this illumination is essential, are 


to leave the building. areas 


(Text continued on page 438) 
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Some Indoor Locations 


Of Central Station Properties 


Figure 2 (right). Air conditioning room. 


Figure 3 (below). Air preheater and fan floor. 





Figure 4 (above). Ash sluicing equipment. 


Figure 5 (left). Auxiliary bay area. 
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Figure 6. Battery rooms. 


Figure 7. Boiler feed pump area. 





Figure 8. Boiler gauge area. 
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Figure 9. Boiler platform, 











Figure 11. Cable room. 


SESS SS j 


Figure 12. Pump bay. 





mS Figure 13 (left). Coal conveyor room. 
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Some Indoor Locations 


Of Central 


AuacusT 1957 


Station Properties 


Figure 14. Coal crusher area. Figure 15. Coal feeder area. 


Figure 16 (left). Coal pulverizer area, 


Figure 17 (below). Coal transfer area. 


a 


eel Ce 


* 
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Some Indoor Locations 
Of Central Station Properties 


Figure 18. Condenser area. 


Figure 19. Closed conveyor. 


Figure 20. Deaerator floor. 
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Figure 21. Evaporator floor. 


Figure 22. Gate house interior. 


Figure 23. Heater floor. 
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Some Indoor Locations 
Of Central Station Properties 


Figure 24 (above). Hydrogen area. 


Figure 25 (right). Instrument repair shop. 





Figure 26. Chemical laboratory. 
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Figure 28. Typical stairway. 


Figure 27. Soot blower platform. 


Figure 29 (right). Steam header area. 








Figure 30. Stock room, 
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Some Indoor Locations 
Of Central Station Properties 


Figure 31. Storage room. 


Figure 32 (above). Switchgear cubicle area, 


Figure 33 (right). Telephone equipment room. 
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Figure 34. Pipe gallery. 


Figure 35. Turbine bay sub-basement. 


Figure 36. Water treating area. 
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TABLE III — Light Source Characteristics. 

Lamp Type Advantages Disadvantages Electrical Characteristics 
Ir ¥ luminous efficiency Lumens per watt n life and light output 
nput approx that of mercury or fluc strongly affected by voltage 
rescent lamps Short life High bright 
ness source Not w 

bration onditions 

tage esigns r 


it per lamp r 
es Ballast required 

Life of hot-cathode la 
er of starts High 
0 practical only n 
ent Long lamps di 


ult starting and low lumen 


an ‘ 


temperatures uniess equipmer 


r ow temper ire ope 


‘ ment, at least twice a year, is justified stantially reduces the time and expense 
trol Rooms. Turbine Rooms and i most locations. In dirtier areas, involved in maintaining the lighting 
exit stairs and passageways more frequent cleaning is economically equipment. 
(b) 

' } 


number of luminaires | 2: the 


justified. (e) Important factors to consider in 
(b) Dirt collection on ceilings and the selection of lighting equipment are 


walls also results in loss of light. the rate of dirt collection and the ease 


When the normal supply fails, a 


above areas is connected by means ol 


a transfer system to an alternate sup Periodie cleaning and repainting ot ot cleaning. The open bottom type 


ply the number of luminaires de these surfaces is required to increase has the advantage of no bottom sur- 
the maintained lighting level, as well face to collect dirt and dust. Closed- 


pending on the capacity of the alter 
nate supply. This new supply can be ; to improve the appearance and com- bottom units of the dust-tight variety 
provided by storag: batteries, engine fort of the area are often used to prevent dirt accumu- 
generato , r from a remote nor (c) The output of all light sources lation on the lamps and reflecting sur- 
mal lightin vuree which has not diminishes with use and, in many faces. Considerable care must be exer- 
failed ' » latter ia not de cases, it is economical to replace lamps cised during the relamping to insure 
pendable, a storage battery or enginé before they fail. With planned lamp adequate sealing against dust as a very 
generator supply should always be ™ placement schedules, savings may be small defect in gasketing will allow 
provided and connected during emer realized by replacing groups of lamps the luminaire to breathe in dirt. Tests 
gency conditions. rather than individual ones. on open type units indicate that dirt 


(c) Whenever possible. Wide Spread (d) To facilitate cleaning and lamp accumulates at a lower rate in units 
low » luminaires should be util replacement, a wide variety of mainte designed with ventilating areas at the 
nance equipment, such as extension top of the unit. With this construc- 


emergency lighting to give 


idders, adjustable platforms, lamp tion, the air movement through the 

angers, scaffolding, and other types unit tends to carry air-borne dirt 

" " specialized equipment is available. through the luminaire, rather than de- 

1.5— Maintenance | (a) The rate tion of the proper equipment sub positing it on the reflector and lamp. 
i lignting equipment 


upon the atmospheric 





equip! ent 


establish 
schedule 1.E.S. National Technical Conference 


Atlanta, Georgia 
September 9-13 


hould » cleaned 





lighting equip 
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I.E.S. LIGHTING DATA SHEET 


A.LA. File No. 31/ 


INSTALLATION AT PHILADELPHIA ELECTRIC CO. 
211 SOUTH BROAD ST., PHILADELPHIA, PA. 


Lighting a Reception Area 


LIGHTING OBJECTIVE: To provide pleasant general illumination for a reception area in an office 


building. 


GENERAL INFORMATION: This area is 21 feet long, 12 feet wide and 9 feet high. Colors and 
reflectances are as follows: 
ceiling white 12% RF 
walls green 0% RF 
floor gray 22% RF 
wood furniture walnut 1% RF 


eouch green 9% RF 


INSTALLATION: Nine Skylike Lighting, Inc., catalogue No. RP 50F/150 recessed units provide an 
average illumination level of 25 footcandles. These 24-inch square egg-crate louvered units each 
contain one 150-watt PS-25 silvered bowl inside frosted lamp. The resultant brightness pattern is 
indicated below: 

ceiling 4.4 ft-L desk 0.5 ft-L 
0.7 ft-L 


floor 5.6 ft-L luminaire at 45 degrees 63 ft-L 


walls 4.0 ft-L couch 


Supplementary lighting at reading positions is provided by Certified table lamps. 


Lighting designed by C. W. Rudolph, Philadelphia Electric Co., Philadelphia, Pa. 


Lighting data submitted by George T. Anderson, Jr., Philadelphia Electric Co., Phila- 
delphia, Pa., as an illustration of good lighting practice and to aid in the design 
of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Here and There 
With MMIL] Contestants 


MICHIGAN SECTION. Residential division (left) First place winner Gertrude 

Urbank accepts certificate from contest chairman Leonard Gussow. Commercial 

division (right). Top winner Lawrence T. Genise is congratulated by Mr. 
Gussow. 


ARIZONA SECTION. Commercial division winner Don ARIZONA SECTION. Residential division — Bill Downey, 
Roberts with contest judges: left to right, J. D. Whitnell, 3rd place; Bill Hinckley, 2nd place; Jack Mulsow, pro- 
Mr. Roberts, Paul Young and Archie Brown. gram chairman; and Les Waggoner, Ist place winner. 


NEW ORLEANS SECTION, Commercial 

division (below). Harbert S. Gregory, first 

prize winner, with Section Chairman E. C. 

Berdon. In the Residential division, Mrs. 
Edna Fortier took top honors. 


GOLDEN GATE SECTION, Left to right, John Epperson and W. P. 
Mazzetti, 2nd prize; Warren Smith and Ted Ciampi (kneel.ng), Ist 
prize; James Delos, 4th prize; Harvey Christensen, 3rd _ prize. 
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Professor John O. Kraehenbuehl 
Awarded 1.E.S. Gold Medal 


With the ur 
ell, and certair 


ment of the « 


ld of illumination 
John O. Kraehenbu 
itus Professor, University 
i, Illinois ix rmal 
op LES award wil 
Prof. Kraehenbueh!l during ceremor 


be held at the National Technica 


ference in Atlanta next mont! 


John O. Kraehenbuehl 


Society 
the Option 


ation engine 

to say in which area | ipon grad 
distinguished Probal 
his suecess in illumina 
dueation, his text bool 
mination and his parti 
rese irch He 18, he 


thro 


ENGINEERIN( 
ling in its effects also 


yfessor’s lighting course for 


of Arel 


other things, 
teaching of Prof. Kraehenbuel 


Kraehenbuehl’s published works 


three widely accepted text hooks 
illumination and advanced lighting 


ileulations, and over 40 papers 


nation nd electrical 





Address Changes should be r 

ported to I.E.S. Headquarters by 

the first of any month, to insure 

PHILADELPHIA SECTION. MMILJ winners are, left to right, W. R. Mackin- the uninterrupted mailing of I.E. 

ney, Section Chairman; S. W. Purdum, 2nd prize; G. C. Linthicum, Ist prize; and other Society communications. 
C. A. Holm, 3rd; W. P. Graham, Chairman of the contest. 
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addition Fog Lighting Research 
Results Demonstrated 
Rather 


roadway 


MINATING 
outstand far-reaching changes in futur 
and and automobile headlighting il 
lumination have been indicated by recent 
At 
1 meeting, held specially for the purpose 
at 


researches 


in fog-lighting techniques. 


June 28 Pennsylvania State Univer 


demonstrated of 
the effect of fog on 
imination Both these 


the 


its were two 


resear¢ idies 


on 


highway il 


re 


searches are projects of Illuminating 

Engineering Researc} 
en conducted 

Prof. C. R. Marsh 


University 


Institute and have 


inder its auspices by 
at Pennsylvania State, 
Pa., Dr. R. H. Black 
psychology and direc 
m Research Laboratory at 


Michigan, Ann Arbor, 


1.E. Wins Merit Award 

For Editorial Excellence 
it rticle titled “Fift 
ss ] 


Me 


Excellence was presented to 


+ 


framed certificate Award of 

or I litorial 
<iford, editor of 
eremonies held 
Astor H 


ri 


I.E., at presen 
10 at the 
York, N. ¥ 


to recognize 


June 
New 
med 


A, 
editorial ac 
and busi 
lly by 


ynal 


nd icted 


protessi 


innua 


S. Prite t 
Research 
Marsh 


well head two phases of the 


Benjamin hard, 


Willow 


Arbor. 


and 


the 


professor a 
Run Center, Ann 
Dr. Black 
fog-illumina 
by the 


Research In 


Professor and 


tion project undertaken in 1953 


Illuminating Engineering 
stitute at the request of turnpike authori 
ties in an effort to reduce the number of 
fatal fog 
shrouded participating 
M. A. Wil 
liamson, Dean of Engineering and Archi 
We we 
of the 


accidents 
Also 


in the demonstration were Dr 


and near-fatal on 


highways 


tecture, Penn and General 
Wanamaker, 


New Jersey Turnpike 


State, 
Executive Director 
Authority. 
accord 
be 


in fog on the 


Results of the studies indicate, 
Prof. Marsh, that it 
sible to increase visibility 
by 100 


ing to will pos 


open highway per cent or even 


honor of being judge in Editorial 


Achievement. Fifteen first award plaques 
offered 


is of 


30 certificates of 
bro 
Ind 


Export ; 


and are 
id fiek 
ustrial; 


ind 


This ye 


busi 
Merchan 


Institu 


each year in three 


ness paper service 
and 
ind Profess 


had a ret 


le 
ciasses 


Trade 


dising, 
tion na 


rd 65 


irs com 


the 


petition entries in 


jus 


iddition to I ENGI 


MINATING 


other rs of “Best Origimal 


nne 
e professional 
Erecuti 
hitect 


magazine 
School I 


Ar 


iss, were 


Py 


certificate 


O”OGTEeEsaive 


und 


merit 


Jor Editorial Excellence 


Class, Institutional § Professional Papers 


1957 AWARD OF MERIT 


te 


Nluminating 
Engineering 


For Outstanding Original Research 
publiohed during the period ending 
CCEMRER M1956 
' the Nineteenth Annwal 
tan 


reat Competition 


nds ted hy 


I.E. Editor, Miss Ruby Redford, is presented with ... 


Lighting Vews 


... Certifieate for Editorial Excellence. 
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more within the 


hght control 
next year I he 
Prof. Marsl 


changing the mounting 


demonstration, in which 


p irtie ipated, shows d 


‘ 


angles o 


way ising low-mounted 


and polarizing th 


successfully accomplish 


ement in visibility in 


irate types of 


light 


exhibited, each producing a not 


although varying effect in penetratin 


controlled fog barrier 


demonstration at Penn State was 


some 50 turnpike authorities 


ates, highway safety experts 


Complete 


street 


lighting 


this 


engineers. 
important fog-lighting 
ve presented in 

ore the Socic 

, 


ial Conference 


mont} 


Palmetto Chapter Gets 
Section Charter 


ion status 
Council meeting 
ipter, 
iction 
ommendatior 


President 


Committee Reports Approved 


Four technical committe: 

1 throug 
June 195 meeting 
res ( 


ommiuttec 


Photometric 


ome 


nd Q Committees 
of Discomfort Glare 


Installations.” 


Design of ghting 


Coastal Empire Chapter 
Newest |.E.S. Group 


The Society’s 77th local group was 


established by action of Council June 12 
in the approval of a Charter for the new 
Coastal 


Empire Chapter, with headquar 


ters at Savannah, Georgia. The new 
Chapter, within the Southeastern Region, 
covers territory released by the Suwannee 
River Chapter, Georgia Section and Pal 
metto Section. Its active group of mem 


held a 


meetings in 


bers have number of extremely 


successful Savannah during 


the past year. 
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August 28-30, 1957 — American Institute of 
Electrical Engineers, Pacific General Meeting 
Yakima, Wash 


September 9-13, 1957 — Illuminating Engi- 
neering Society, National Technical Conference, 
Biltmore Hotel, Atlanta, Ga 


September 13, 1957 
I.E.8., Biltmore Hotel 


Council 


Atlanta, Ga 


September 24-26, 1957 — Institute of Traf 
fic Engineers, Statler Hotel, Detroit, Mich. 


October 4-9, 1957 Society of Motion Pic 
ture and Television Engineers, Hotel Sheraton, 
Philadelphia, Pa 


October 5-8, 
tion of Electrical Leagues, Sinton 
innati, Ohio 


1957 — International Associa 
Hotel, Cin 


October 7-9, 


Conference, In 


1957 — National 
Hotel Sherman, Chicago, I) 


Electronics 


October 10, 1 


Society Heada 


957 Annual Meeting 
arte Né York, N. ¥Y 
October 7-11, 1957 — American 
Electrical Engineers, Fall General 
Chicago, Ill 

October 8-10, 1957 


Institute of 
Meeting 


all 


October 9-11, 1957- 
Manufacturers Associaiton, 
tel, Niagara Falls, Ont 
October 17, 1957 


Canadian Electrica 


Sheraton-Brock Ho 


of Plastics 
r erence or 


thy] s Hotel Carter, Cleveland, Ol 


1957 Professional | 


October 18-19, 
f ugene Hotel, Eugene, Ors 


! rs Oregor } 


October 21-25, 1957 — National Safety Coun 
il, 45th National Safety Congress & Exposi 
tion, Chicago, Ill 


October 26-31, 1957 — National Association 
{FE Meet 


Distributors Semiannual 


Hotel 


of Electrical 
ng), Edgewater Beach 


October 27-30, 1957 — 


of Electrical 


Chicago, 


National Asso 
Board of 
Skytop, Pa 


lation 
Distributors Gover 


nors Skytop Lodge 
October 28-29, 1957 Annua 


( 


Judges Named for 
International Lighting Competition 


The Board of 


for the 


ected 


1957 


Judges has been s¢ 


various categories of the 
International Lighting 
10OA, May IE 
the National Lighting Bureau and three 
McGraw-Hill trads These 


judges are: 


{ ompetition See 


page , being sponsored by 


magazines. 


Group A 
aioe 
Cc. M. Cutler 
Ohio 


Professor Russell C 


Industrial store, ofice and institu 


General Electric Co., Cleveland, 

Putnam, Case Insti 

Technology, Cleveland 

Carl W. Zersen, Chicago Lighting 
Chicago, I 


Ohio 





Week of November 10, 1957 — National 
Electrical Contractors Association, 
Ohio. 


Cincinnati, 


November 11-15, 1957 — National Electrical 
Manufacturers Association, Traymore Hotel, 
Atlantic City, N. J 


November 18-21, 1957 — 10th Exposition of 
the Air-Conditioning and Refrigeration Indus- 
try, Navy Pier, Chicago, IN 


December 1-6, 1957—The Ameri 
of Mechanical Er Annual 
Hotel New Yorker, New York, N. Y 


an Society 
Meeting, 


gineers, 


January 20-24, 1958 
f Electrical Engineers 
ng, New York, N. Y¥ 


-American Institute 


Winter General Meet- 


January 27-29, 1958 Ameri 


Heating and 


un Society of 
Air-Conditioning Engineers, In- 


orporated, Annual Meeting, Pittsburg) Pa 


Pebruary 9-15, 1958 — Nationa! | 


W eek 


March 2-5, 1958 - 
Associatior National 
Hilton Hotel, Houst 
June 9-13, 1958 
Electrical Distribute 


San Fran 


June 23-27, 1958 
trica Engineer 


x Buffalo, N 


August 17-22, 1958 iminating Engineer- 
ng Society Natior Technical Conference) 
Royal York Hote I Canada 

Institute of 


August 19-22, 1958 merican 
s 4 ; ral Meeting, 


Electrical Engineer 


Sacrament ( f 


October 13-15, 


Conferer 


1958 
October 20-24, 1958 

46th Nat al Saf Exposi 
Chica 


October 27-31, 1958 mer n Institute of 
Electrical Ex r ! l 


ttsburch. P 


Meeting), 


November 10-14, 19 Natior Electrical 
Manufacturers Associat Meeting), 


Traymore | 


ering Soci 


ewriter Divi 


Univer 


Grouy { 

Myrtle Fahsbender, West 
sior Bloomfield, N. J 

Edward A. Campbell setter Light 
Zureau, New York, N. Y 

William F. Little, recently 
Electrical Testi 
N. ¥ 


Lamp Divi 


nghouse 


Better Sight 


retired president of 
Laboratories New York 


Installations made between January 1, 
1956 and 


The 120 cash prizes offered total $5,400. 


October 25, 1957 are eligible. 
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and modern architecture in church build- 
ings. Two bus loads and a number of car 


loads of delegates made the tour. 


MMILJ ConrTes’ 


Both categories residential and com 
mercial of the contest for My Most 
Interesting Lighting Job drew compet- 
ing entries, with Earl Dinsmore of Cur 
tis Lighting winning in the commercial 
division, and Miss Ruth Patterson of 
Dallas Power and Light winning in the 
residential classification. Both are from 
the North Texas Section. 

Other entrants in the two contests 
were: 
Commercial ick Landry (San Jacinto 


Section), Elmer Prag (Central Okla 


‘ ed on page 14A) 


ATTENTIVE audience at technical session, Southwestern Regional. 


Central Oklahoma — Host 
To Southwestern Regional Conference 


wh to serious business, Mon 


g. the 


conference was opened 


Vice-President John G. Fel 


wi Wwe 


Oklahoma 


papers, 


leomed 


by a representa 


Then on to the 


which exhibited a note 


characteristic, which while not an 


ion, strongly points a trend. This 


the 19 speakers (including nine 


MMIL.J contestants 


iids slides, 


} 


il, and 


visual of all, 


reception } ‘ City 


Waterman lig g for traditional, contemporary 


MMILJ Contest — Residential Division entrants: |. to r., 

Roger Gardner Jr., Jean Webster, Ruth Patterson and 

H. E. Laird. Miss Patterson was awarded first prize for 
her installation in her own home. 


Lighting News 


churches demonstrated 


all but four used 
including three-di 


motion pictures. And, 


SOUTHWESTERN Regional Confer- 


ence opened by John G. Felton, Jr., 


us tour to three 


Regional Vice-President. 


MMILJ Contest — Commercial Division entrants; |. to r., 

Dick Landry, Elmer Prag, Tom Lynn, R. K. Lothrop, who 

presented the entry of Q. W. Hargrove. First prize winner 
Earl Dinsmore was not present for photo. 
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Provides an even 


distribution of high level 


light on the ceiling 
with glare-less 


the newest 


illumination free of 
“ 


pasdin innovation ; 
annoying contrasts. 
Tamet-(se|-m-ta-r-| 


aitetealiat-telela 


Panelaire is ideal for offices, classrooms, drafting 
rooms, display and other areas where high levels 
of illumination are desirable. It is factory pre- 
assembled as a single unit, delivered complete in 
a single carton ready to install. Polystyrene louver 
diffusers with 45° shielding permit 200 foot- 
candles of comfortable illumination, easily inter- 
changeable vinyl pan diffusers allow 100 foot- 
candle intensities. For complete Brochure send 
coupon below today. 





LIGHTING PRODUCTS, INC 


HIGHLAND PARK, ILLINOIS 
DEPT. 6H 


Seer rere ee Poon ADDRESS 











— FILL IN COUPON AND MAIL 
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Tom Lynn (Panhandk 


Q. W. Hargrove Ark 


Gardner, 


CHARTERED buses were provided for the church lighting tour. 


PRo« M 
Sunday, April 28 ley er sti rat . oulde e Eye isic Erie Ch 
t Highland Park, Ill 
ng Lighting Job Contest 


ed John Felt« 


CREDITS 
Tuesday, April 30 “Those who made it possible,” in this 
uesday, : ; 
ise, include the following committee 
r. J. Lynn, Chairmar 
le and Mercury Val : 
Electr officers in the Region: 


chairmen and their committees and 
insday Genera 


EFAS COMMITTEES 
od t Ir jeneral Conference Co-Chairmen W.S. Irving 
J. D. Hampton 

Maintenance Papers and Program Co-Chairmen 
it Okla., and Paul Sheline, Elmer Prag 
Force Bas« R. L. Biesele 
is Chairmar Finar Lievd Boyles 
Fruntie:s T. M. Richardson 

homa In 

Continued on page 17A) 


GIFT from the Region to President and Mrs. Waterman 


Irving, Mrs. Paul Sheline, Mrs. R. J. Thompson and Mrs. 


was eight-place setting of Oklahoma pottery dinnerware. 
Presentation by Charles E. Davis, Chairman Central E. W. Gray. 


Oklahoma Chapter. 
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Where her safety is involved... 


you can depend on 


Why? Because Kopp glass is precisely designed 
for its specific job. Whether your requirements 
call for color transmission, light distribution, 
beam control, dimensional accuracy or any 
other individual characteristic—-Kopp engi- 
neers design industrial glass products to meet 
those exact needs. 

Furthermore, a Kopp-engineered product is 
manufactured of the finest, carefully-formu- 
lated ingredients. Every step in the production 
process is individually and rigidly controlled. 
Each product is thoroughly inspected and tested 
to assure highest quality and uniform depend- 


u engineered glass 


ability. That’s why users of Kopp glass always 
receive top-quality performance—mighty im- 
portant where human safety is involved. 

Only a few of more than 1000 highly-special- 
ized items made from over 100 varieties of 
glass by Kopp are shown below. Call us today 
for assistance in solving any industrial glass 
application problem which you may have. 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 


i ~ {7 i r 
LA, \W TRAFFIC-CONTROL LENSES 
- S 
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| mt ioe 
j j aL Lee) 
¥ bie 


a “RGSS 
ame Agree? 


There’s a lot of Planned Quality 
Lighting Here at Standard Fixture Cost! 











Appearance as well as cost were important considerations in this new bank 


installation by Litecontrol. But the primary objective was good functional 


' 
rh 


lgnting 


trol recessed curved-lens trofters were used throughout to do two 


Staggered over the public area they provide moderate light in- 
tensity Over the tellers’ counters under the balcony, they step up the 


intensity to the precise high level that’s needed. Even the mural on the wall 
iately lighted by the row of lens trofters no supplementary light- 


ised or required. The mural is clearly visible even from the street 
u have photos to show of an installation like this, you know that 


; 


you not only have a satisfied cus 
tomer but you make a lot of new 


friends. Consider LITECONTROI 


INSTALLATION 
Watertown Federa! Savings & Loan Associat 
W otertown, Massachusetts 


on 


AREA 

Main banking oreca 

ARCHITECT 

Daniel C. C. Gilbert, New York City, New York 
ASSOCIATE ARCHITECT 

Dovis Hamerstrom, New York City, New York 
DESIGNERS 

Benedict-Haomerstrom, New York City, New York 
CONSULTING ENGINEERS 

Albert Fentzloff, inc., Gusteve 8. Weiser, 
New York City, New York 

ELECTRICAL CONTRACTOR 

Howes Electric Company, Watertown, Mass 
FIXTURES 

Litecontrol No. 4734RS in Public Arec 

No. 4724RS in rows over Tellers’ Counter 
INTENSITY 

Average in Public Area, 25 footcandles in service 
Average on Tellers’ Counter, 85 footcandles in 
service 


LITECONTROM dZ2tcres 


KEEP UPKEEP DOWN 


on your next public lighting job 


LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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OFFICERS 


(Continued from page 144A 


Public Atte 


Regi 


ty and ndance 


Registration 
hairman 


nal 


V 


Ark-La-Tex 


Chairman 


Fourteenth Canadian Regional Conference 


\ 
ind 


S 


na and LE 
and 17 t Th iri 
Ni 
Hamilton 


be 


Natural phenome 
teamed t 


in 4 


ogether for as 
1 May 16 


ia 
was Sheraton-Brock Hots 


ence anat se 
] 


legat 
dele 


igara ft Ratt 
their ide 


Host ¢ hapte a 
should 


full credit 


Ontario; 
le! 


ally, the scenery eons 


was W. A. 
mated 
lid 


lighting 


onus only: goes 


extra | 
Hamilton Chapter 


“Convention-quality” 


committee men Electric 
atmosphere indeed stimul: 


Canadian Regional Conferences, industry 
As an industry, we 


to the 


to he 


has 
be appreciated. Typical 
Regional V-P Joe Th 
dent at the Buffalo A 


tainly this one, 
eross 
mas met ‘ es) ern lighting is 


rport, escort ern standard of 


accepted 
In 


now-w idely 
His 


lays, 


him personally to a press 
the Sheraton-Brock argument: 
on¢ 


just as 


Committee memle« 
rive arly trie 


full days of 
tion, 
Section and Chapter officers 1 


15th, prior to ‘ mfer be ina 


not be aces ptable. 


it 


final preparation 


lighting, and speakers’ that must have ¢ 


evening of the color to 


M. B. Hastings, right, a past Regional Vice-President. was 

presented with his certificate of Member Emeritus during 

ceremonies at the Banquet held during the Canadian 

Regional Conference. Applauding this honor are Mr, and 

Mrs. Joe Thomas (Regional V-P) and President and Mrs. 
M. N. Waterman. 
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evnote address 


ate 


; 


behind 


living : 


th 


information 
was evident 


ard 


mw 


Dalrymple, 


new 


refrigerator of say, 


It is taken for granted 


match 


1e@ 


Company, 


pe ople. 


e1rea 


publie the truth that mod 
as important 
is a 
living 
new 


example, 


i frozen food compart 
ment, automatic defrosting, and probably 
the 


entral Oklahor 


eadaquarters sta 


Conference, 
Address the 


Canadian Regional Conference, Mar- 
shall Waterman had his audience 
almost all of the Region’s Sustaining 
for the 


his President's at 


lor 


Kevnote in 


f the Amalga 
we address Members, invited specially 


whe 
occasion, 


tor 


thinking 


His 


premise : 


do not sufficiently get 


to the mod point: first of all we must learn ourselves 
Lo ¢ LL 
what we have to offer to people in terms 


of effects 
W re 


re many of the 

and values they understand 

conveniences . . P . x 
technical 


what 


way 


the 
people 
what 
to 
Ith 


And in so doing create 


home thes neching ourselves from 
oven an elm spects of lighting, teach 
1950, would they can do with light, and in 
good lighting can contribute their 


modern standard of comfort, hea and 


happiness real 


kitchen. His Continued on page 18A) 


One of the several distinguished speakers at the Canadian 

Regional Conference was Dr. A, P. Chan, center, Depart- 

ment of Agriculture, Ottawa. Left is Douglas MacMackin, 

chairman of the Maritime Chapter; at right, W. J. Monta- 
bone, past-chairman of the Ottawa Section. 
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A gift from the Region. 


beautiful silver tray engraved as a 


President and Mrs. Waterman accept with delight, 


lasting remembrance of the conference. 


Presentation was made by B. Field, center, Master of Ceremonies. 


My Most Interesting Lighting Job contest winners for the 


Canadian Region receive check and certificate. 


at left Residential Class winner D. 


ISA Lighting News 


R. Webb, 


In picture 
Maritime 


ing people and 
esigners 
f the educational as 
rence was the Thursday 
tour through the 

ir Adam Beck gen 
This took the entire 
on a seeni 


River Guides 


Niagara 


delegates, 
points of mterest 
ng the generating station, th 


boarded buses id travele 


ver toward the Falls, ar 


dinner is gue r 6the 
Din 


P the 





Canadian Regional Conference photos 


are courtesy of Electrical News and 


Enaqinee rind. 





the mighty spectacle which the Falls pre 
sent. 
MMILJ 
The morning session on Friday, May 


Region ’s 


‘ ; 


17 had as opening feature the 
contest for My Most Interesting Lighting 
Job. There 
four Sections, with the 

First Prize, Class I: D 


Chapter, 


were six contestants, from 
following results: 

R. Webb, Mari 
Luminous 


time “Freeform 


Ceiling for a Combined Living Room 
and Office.” 
First Prize, Class II: G 


Section. “Thre« 


Montreal 
A ppli 


Denis, 

Store Lighting 
cations.” 

Honorable Mention: 
Quebee Chapter; J. H 


A. Watters, 
Mills, Hamilton, 
Abbass, Mari 
Montreal 


Georges 
Ontario Chapter; Ferris 
time Chapter; G. H. Perry, 

Section. 

Friday also saw another luncheon meet 
ing, with J. W. Kerr, Vice-President of 
Westinghouse Co. the guest 
“The 


Canadian 


speaker Mr. Kerr’s subject was 


Future of the Canadian Electrical Indus 
try.” 

SocriAL PROGRA 

Several items of the entertainment in 


eluded the 


as well 


entire conference, gentlemen 


ladies Not the least of these 
was a daily tea our, ized n the 
Hotel’s dining oon } re confer 


ence also parti tour of the 


generating st dinner, 


ind of eourse ception 
ind Banquet 


The 


Chapter. In picture at right G. Denis, Montreal Section, 
received his prize from President Waterman. 
ground is Joe Thomas, Canadian Regional Vice-President. 


In back- 
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HOW TO GET 


FLUORESCENT 


HIGH POWER 
FACTOR 


HERE'S THE SECRET: Use fixtures with CERTIFIED CBM GIVES JUST WHAT YOU NEED for proper fluores- 
CBM BALLASTS! Then you not only get High Power cent lamp operation. These ballasts are designed to 
Factor, efficient use of current and lower installation give just the right amps and volts for peak lighting 
costs, but you save on lighting costs, too. performance. 











CBM BALLASTS GUARD YOU FROM LOSSES IN LIGHT BUILT TO EXACTING SPECIFICATIONS for performance 
OUTPUT... can save you up to 30%. For CBM means by 7 leading ballast manufacturers, CERTIFIED CBM 
full, rated light output. And you get long ballast life, BALLASTS are checked and certified by Electrical 
and up to 2500 hours more lamp life. Testing Laboratories. They also carry the UL label. 


MADE FOR EACH OTHER. Certified CBM standards WRITE FOR A COPY of the free booklet, “Why it pays 
are “tailored to the tube”. So to get more for your to use CERTIFIED CBM BALLASTS in fluorescent 
money, be sure the fixtures you use are equipped with lighting fixtures”. You'll find it helpful in knowing 
CERTIFIED CBM BALLASTS. your best buy in fixtures. 


Seven leading manufacturers now make up 


ERTIFIED BALLAST MANUFACTURERS ~~ 


2116 KEITH BUILDING . CLEVELAND 15, OHIO 
Participation in CBM is open to any manufacturer whe wishes to qualify 











Creativity in Canadian Lighting Design, by J 
Carl Wilson, J. A. Wilson Lighting Display 
Co., Toronto, Ont 


Luncheon Session, Chairman, Grant E. David- 


Annual Meeting son. Speaker, J. W err. Vice-President 


Canadian Wes rhouse Subject: The 


In accordance with Article VII Section 1 of the Constitution, Future of th rad Electri a ustry 


the Annual Meeting of the Society is scheduled to be held at 


AFTERNO* 


society Headquarters 10 a.m., Thursday, Oetober 10, 1957. Chairman 


Progress in Mercury 


The meeting will receive a report of the proceedings of the jateman, Canadian Ge 


Society for the fiscal vear 1956-1957 


Toronto, Ont 
Growing Plants wit) Artificial Lighting, by 
; ; Dr. A. P. Char kepartment of Agriculture 
> 
R. G. SLAUER Ottawa. Ont 
General Necre tary 
CREDITS 


Following are the members to whom 





eredit should go for the success of the 





conference: 


> ot . J. Thomas, Canadian Regional Vice-President 
the - 
he Fourteenth jun H. Mills, Conference General Chairman 
erence Master C. Roy Hodge, ¢ nan, Pape & Programs 


‘ 


affair was Billie Edward I. Morw 
N. F Gerry 
Chester Kuzr 
Edward Danes otel hairr 
PROGRAM Billie Field, Entertainment Chairman 
owing lectures Cliff Knapp and I 
Co-Chairmen of Publi y nd Registration 
Canadian Re Mrs. Rita Knapp es Progra with the 
Mrs. Mills, Hodge jerry, Kuzniar, Danes 
Field and Hart 
’ 1¢8 tvlance man Ottaws hapte 
Thursday, May 16 oo : - ee Queb Chat 4 _— 
RNIN SESSION J. P. R. Cristal, Chairman, Montreal Sect 
Douglas MacMackin, Chairman, Maritime 
Chapter 
G. E. Davidso ? Toronto Sectior 
A. W. Evans, Cl t sluenose Chapter 


R. Cristal 


Watermar 


Dr. E. F. Lowry Scholarship Fund 
Established for High School Student 


In memory of the late Dr. E. F. Lowry 
a scholarship fund has been established, 
to be awarded each year to the outstand- 


ing student of Danvers (Mass High 


Friday, May 17 School. Its prime purpose is to stimulate 


SESSION interest in physics and engineering as a 
MacMa : ‘ar 
profession and the award will continue 


until the fund is exhausted. 


ntinued on page 


SPEAKERS at the full-day conference on Outdoor Light- A. J. Jaeger, R. E. Faucett, E. A. Linsday, H. A. Williams, 
ing, sponsored by the Rocky Mountain Section of LE.S. James Howenstein, J. A. Setter. Another speaker on the 
and the Rocky Mountain Electrical League (see May IE, technical program was W. A. Cyr, to whom applies also 
page 9A) were (right to left): Stan Starr, E. W. Beggs, the credit line — Photos courtesy: Electrical West. 
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TRANSCENDING 10 YEARS OF LIGHTING PROGRESS! 


| NEW | radically improved 


[uminaires 


Exemplify every advancement made for ease and 
speed of application-installation and maintenance! 


There is now a line of luminaires that incorporates more improve- 
ments—and permits more optional variations (in application sizes, 
shielding styles and mounting types) than any other luminaires 
available before! They are the utterly new, Mainliner Luminaires 
—created by Westinghouse! 

These Mainliner Luminaires, for example, are designed precisely 
in 6 different multiples of exactly 12-inch modules. This is the 
modular planning declared ideal, by architects and designers, 
as most conducive to sound esthetic luminaire arrangement! — 
and best able to fulfill virtually any interior lighting requirement. 

Mainliner shieldings include 13 different diffusers, lenses and 
louvers—each of selected, most-appropriate plastic, glass or steel! 

Mainliner mountings are made by surface application, or in a 
choice of 3 separate, recessed-mounting types! 

Mainliner housings have a dimensional correctness, exactly 
“mating”? with any “‘squared"’ ceiling materials—are reinforced 
for much easier handling of so “‘shallow’’ a unit!—and are formed Get your copy 
so that no light escapes around the door! of this newest, full- 

Doors open “either way’’. Flush, almost undiscernible latches color PLANNING GUIDE 
have a positive, snap-action. All corners are mitered! And ‘“‘Wrap- FOR LARGE AREA LIGHTING 
Around” wire-ways and “either-end”’ lead wires simplify in- from your nearest Westinghouse 
stallation! representative, You'll want to employ 

Mainliner Luminaires already are creating new concepts of Mainliner Luminaires now! 
modern, decorative lighting! — new, vigorous ideation for capable, 
leading lighting designers! J-04416 


YOU CAN BE SURE...1F s Westinghouse 
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Class II (Commercial), all of them par 
ticularly interesting installations. Win 
ners: 

First Prize Class I Sylvan Shemitz, 
New Haven Electric Supply Co., West 
Haven, Conn. for his “Lighting Excite 
ment in a Home.” 

First Prize Class II — J. F. Barney, Gen 
eral Electric Supply Co. and Russell Ben 
jamin, United Illuminating Co., both 
Bridgeport, Conn., joint entry, for their 
installation in the Stratford Publie Li 


brary. 


Panel on Coordination of Lighting and Architecture at the Northeastern 
Regional Conference was an extremely valuable symposium. Experts partici- 
pating were, lL. to r., Rollo Gillespie Williams, Century Lighting; Maria Bergson, 
Interior Designer; and Harold Rambusch of Rambusch Decorating Co., New 


York. At right is A. A. Brodeur, Jr.. Session Chairman. 


New York City Has Northeastern Regional Conference 


Futures Unlimited was the subject of 
John Neidhart in S. G. Hibben’s inspiring lecture. 
luence of new 
R. D. Bradley 
comfort ratings as 
Second Walter J. St 


influenced by new LE.S. recommenda a ; : 
. . leetrie C Malden, Mass N 
tions; plus other top speakers. (See com. Flectrie Co., Malden, Mas 
. ind Section), “New Lighting fo 
I ete program at 


Cars 


Northeastern Region is not the ’ 
n the MMILJ chain. The Third — Julius Kaye, Holophan 
frequently takes its toll of Ine., New York, N. Y. “Gymnasium 

eque ikes its toll o 
Four entries from three Lighting at Woodbridge High School.” 
. “ollo iz the contest 
ymmpeted for the Regional prize, Following n , 


} 


Residentia three it 


Registering three of the 178 delegates present are, seated, 
J. F. MacDougall and R. F. Wissoker of the New York 
Section (photo at left). 


Information and hotel liaison (below) were in the hands 
of, lL. to r.. Duncan O'Brien and Page Woodbury. 
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This dvnamic new area-illumination system 





brings your own individuality into interiors 


Syl ania introduces Syl ra-Lume 


wall-to-wall lighting system 


_— Aece~. 


Deep panel. 4 types 
In pink, yellow tints 


=, 


Drumhead pane! 
6 types. White, pink 
yellow 


Shallow panel. 4 types 
Only in white 
or white in several 


interesting combinations 


oa s 


Acoustic baffles delineate 
and accent. White, 
yellow or blue 


Perimeter panels — 
pleasant contrast on 
borders 


Now ... with standard components like this A 


You can custom-create lighting like this W 


a 


Complete Flexibility. Entire ceiling design ga 
iy con be changed easily, if desired, by 
aE. = re-orranging panels and baffles 
Seam with overall interior décor changes. 


to tie in 


ANNOUNCING SyLvaA-LUME, a dra- 


matic new achievement in wall-to 
wall lighting, by Sylvania! 


Sylva-Lume; a new tool for de- 
sign, giving unique individuality 
of expression to the architect and 
illuminating engineer 


Sylva-Lume; a new concept in 
the field of area illumination—qual- 
ity lighting that is “positively 
pleasant.” 


With new Sylva-Lume, the ceil- 
ing area has been rediscovered as 
the logical medium for the con- 
temporary imagination. Unlimited 
freedom of design now lies at your 
fingertips. You can custom-create 
over 100,000 different lighting pat- 
terns using only a few stand- 
ardized components 
36-inch modules. 


based on 


Svlva-Lume brings more of you, 
your own individuality, into your 
interiors. Organize its elements of 
color, light, and form get pat 
tern, texture, mood and style, as 
vou wish 


This dynamic new lighting sys 
tem was developed by a creative 
group, for a creative profession 
Sylvania engineers assisted by 
Peter Muller-Munk Associates, 
noted industrial designing firm, 
brought this artistically conceived 
creation into the realm of engineer 
ing practicality. Write direct for 
folder of complete information 


SYLVANIA ELECTRIC PRODUCTS INC. 


Department G 
Lighting Division — Fixtures 
One 48th Street, Wheeling, W. Va. 


SYLVANIA ¥ 


.-» fastest growing name in sight 


LIGHTING ° 
TELEVISION ° 


RADIO 


. ELECTRONICS 
ATOMIC ENERGY 





°a 
i 
a 
x 


=a? 


Rl 


INDOOR OPERATION— 
Constant - wattage - type 
Sola Mercury Vapor Lamp 
Transformers, in various 
input voltage ratings, are 
available for single and 
lamp operation of 
250w lamps and H-1 
lamps, and single 
operation of H-18 
lamps, H-12 1000u 
lamps, and H-15 1000u 
lamps a total of 20 in 
door units in all 


Indoors or out--Sola offers the widest line of 
constant-wattage mercury lamp transformers 


Constant-wattage transformers are fast becoming the applications . . . even two-lamp transformers for opera- 
generally-accepted standard for mercury vapor lighting. tion of H-5 250-watt lamps and H-1 400-watt lamps 
Indoors or outdoors, there’s a Sola Constant Wattage Write for Bulletin MV-211 for Indoor Applications; 
Mercury Vapor Lamp Transformer available for every Bulletins MV-219 and MV-244 for Outdoor Applications. 


popular lamp size used in commercial and industrial 


ola Electric Co. 
Reguiating s e c 


= 4633 W. 16th St. 
OLA Mice Mee leng ld FB) SES 


TRANSFORMERS 


OUTDOOR OPERATION— 
Constant wattage type 
Sola Mercury Vapor Lamp 
Transformers, in various 
input voltage ratings, are 
available for single and 
two lamp operation of H-5 
250w lamps and H-1 400w 
lamps, and single lamp 
operation of H-18 700w 
lamps, H-12 1000w lamps, 
and H-15 1000w lamps — 
a total of 16 outdoor units 
in all 


ILLUMINATING ENGINEERING 








Next Northeastern Regional Con 
ference April 10-11, 1958, Statler 


Hots l, Hartford, Connecticut 








ntinued fr 


i worth copying, the audience saw a 
de presentation by Jerry Gillen of 
nsolidated Edison on “What's New in 
ng Around New York.” Why some 
these wonderful jobs weren’ mn the 
mtest wasn't explained ally new 
ghting techniques, many shown in color, 
ere demonstrated in this intere ng 
presentation. The judges of the MMIL./ 
st Messrs Bradley Hartenstein 


1 Waterman) retired during this fe 


ntries, tl MMILJ contestants: |. to r.. W. J. Staples, New England Section; Sylvan 
tl Shemitz, first prize Class I, Connecticut: J. F. Barney, and R. W. Benjamin 
Jr.. co-contestants for Connecticut Section first prize Class Il; and Julius Kaye, 


New York Section. 


‘ SRS 101 


Building, the 


mat trip around 


inhattan Island; a guided tour through 


model ite re ( 1 me can Home 


ery show ut 


. : = “ai ady.’ cheduled trips were 
adies prog! ey ma \ I . 


‘ ‘ he orsters: some went oO 
und New York ) rT. it 


odern Art, Radio City, 
program was under 
. on a long list of things 
lighting s 
. Fi y ) \ ew York 
\idyvy of Genet en ‘ ! wer 
. + 


ig igh ( ( l e, was the dinner 
some 0) ladies pre 1e conTerenct 


Statler Ballroom, 
not counting "\ ind committee 
} , lent?’ > 

precede , ‘ esiden ep : 
members Both ) ‘ them : . s Reception 
, P , is even ved President and Mrs. 

together or breakt Cle ite 
lable for Banquet details, manned by . 
. reserved especi ed on page 26A) 


G. Kolbe and J. Levinstein. 


At the Conference party, |. to r.: W. F. Kaffee Klatch was enjoyed each morning by the 28 ladies present at the 
and Mrs, Little, retired President of Northeastern Regional Conference. 
ETL, with Walter Beagle, ETL’s new 


president. 
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At the Northeastern Regional 


L. to r.: Walter Beagle, Pres. ETL; Bob Hartenstein, Past 


George J. 
IES Pres.: Ed Waldron, 


Taylor, Senior Vice-President; Mrs. Taylor and 
Regional V-P; Carl Holden, 


E. C. Huerkamp. 
Chairman, New England Section. 


» 
R. B. Burton Sr., left, with Berlon C, Cooper, McGraw Zahour, Sec New York Section; Sam Hazle 
Hill, and Clayt Ellis, Advertising and Promotion Manager 


ton, 
Conference Chairman. 
of I.E. 


talents ople directed 
the various ph ses Northeastern 


Regional Conference 


Conference 


}’ 7 as 1) 
Thursday, June 13 


Holden, ¢ 

Rae, Chairn 
Brodeu 
Hazletor 


ommiltee 


Salter 


Cooper 


ILLUMINATING ENGINEERING 








eee OS te NE Pee 
~~ <— a 
. a 


-- —_—* | 
: QP8504-48RS, 4-lamp unit | 
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No latches, no hinges, no visible hardware mars the beauty of the SHALLORAMA “ 


QP8502-48RS, 2-lamp unit 





— 
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Apparent depth is only 2%," yet luminaire has soft, very even brightness 


Shallorama’s unique method of heat dissipation means longer lamp life 





Long-life Plexiglas 
diffuser opens on 
continuous hook-on 
support from either 
side by one hand. 





ee 
a. eee * 


SUYBEAM LIGHTING COMPANY 


777 East 14th Place, Los Angeles 21, California 
See the SHALLORAMA at the Golden Anniversary Convention of the Not. Assoc. of Building Owners & Managers, Booth 








New fixture wire virtually ends breakdown 
from heat and moisture in recessed fixture leads 


Everyone agrees that a good recessed lighting fixture must 
be good throughout. It must operate faithfully so that 
callbacks and customer complaints are kept to a minimum. 
Until now, a major source of trouble has been failure 
caused by breakdown of the insulation of the lead wires 

These failures were usually caused by a combination of 
excessive heat and moisture trapped in and around the 
fixture. The problem is solved by General Electric’s new 
silicone rubber wire. It operates safely at conductor 
temperatures as high as 200 C. And it has excellent resist- 
ance to moisture and heat aging as well. 

Listed by Underwriters’ Laboratories, Inc., G-E silicone 
rubber wire meets the acute demand for fixture wire rated 
at least 150 C for use in wet locations. Because it is flex- 
ible, clean-stripping, and easy to handle, G-E silicone 


rubber wire requires no special installation techniques. 


SHOW THEM YOU'VE GOT IT—Just 
display this tag. It proves your fixture 
is protected by G-E silicone rubber 
wire against insulation failures due to 
heat and condensation. And you can 
give your fixtures an extra boost by 
taking advantage of G. E.’s free pro- 
motion folders to include in your fix- 
ture packaging. When you use G-E 
silicone rubber wire, the tag and the 
packaging folders are yours, for the 
asking, from General Electric. 


FOR COMPLETE SPECIFICATIONS and a sample, write 
Section W180-887,Wire and Cable Dept.. General Electric 


Company, Bridgeport 2, Connecticut. 
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Johnson, Northern States Pov 


National Lighting Exposition 
Scheduled, New York, March 195 
rhe f t ition sig ng sXposit 


who, the originator of the F 


ym plishment 


Attendance Analyzed for 
Twin Cities Fair 


CHARTER of Section status is pre- 
sented to F. W. Markland, incoming 
Chairman (in October) of the South- 
east Florida Section by present Chair- 
man Jj. VY. Shellhorse. Over 80 
members, their wives and guests at- 


tended the June 22 meeting. 


opment 


followed 


knov 

of lighting equipment 

2»? booths. k, Ger trie Comp 
ers at the sessions were: \ > ‘ \liy rector of 
relephone 

in Engines 


AT THE Twin Cities Lighting Fair, photo at left shows right are: Lou Riegert, speaker; C. J. Aas, general chair- 
Cecil H. Branham, program chairman; L. E. Johnson, man of the Fair; G. W. Frederick, speaker; and William 
whose idea the Fair basically was; and Brooks Cavin, Kahler, speaker. Photos: Northwest Architect. 


president of the St. Paul chapter of A.1.A.; in photo at 
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New f LOW COST LUXURY FOR 
MODERN LOW CEILINGS 


Vite apy) 


PlastoLier 


SURFACE OR PENDANT MOUNTING 


Shallower! Only BY dcop BUILT-IN 


UPLIGHTING 


smart modern one-piece through plastic with no additional 


Wrap-Around Shielding cho wpertywhor yay 
of extruded EVER-WHITE polystyrene pret cligaroaggpee 2 


continuous runs. Available 
in 2 and 4-lamp sizes 


All-Welded 1-Piece Body ante ink te 
Light Weight 


Complete 2-lamp unit weighs 17 Ibs. shielding alone 2Y2 /bs. 
Complete 4-/amp unit weighs 25 Ibs. shielding alone 32 /bs. 





Sold only through qualified electrical distributors 


METALCRAFT PRODUCTS COMPANY, INC., Mascher and Lippincott Streets, Philadelphia 33, Pa. 
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Changes Seen in Use of 
High Frequency Electric Power 


HALF-HOUR TV Show produced June 11 on Outdoor Lighting, by the Puget 


Sound Section, LE.S. Ron Hartson conducts the program on KCTS-TY. 





CONGRATULATIONS are extended (photo at left) to 
Jack M. Connauton, Chairman for 1957-1958 of the 
Edmonton Chapter, by Reg. Jarvis, right, currently serv- 
ing as Chapter Chairman. In photo at right, the newly- 
elected executive committee of the Chapter: back row, 
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these small 


future 


which will be 

is to be installed 

ool and will have 
frequeney within 

this machine.” 


S2A 


Ron Vernon, Manager; Jack Connauton, Chairman; Herb 

Mather, Manager; Art Baragon, Manager; front row, 

Dennis Tucker, Manager; John Morgan, Recording Secre- 
tary; Fred Dorward, Secretary-Treasurer. 
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Installation Data Survey 
On Luminous Ceilings 


DINNER-DANCE, May 


18, was attended by 
Louis Section, LE.S. 


140 members and guests of the St. 
Dance was held at the Tower Room of the Congress Hotel. 


Great Britain and Continental Europe 
Research on Visual Comfort 


‘ 


Vin ite 


eptabl 


Society 
voeati 
rd level 
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WHY THE ORIGINAL IS STILL THE BEST... 


EXTRULITE R:,z 


The first extruded and patterned plastic panel designed 
exclusively for the Lighting Industry. 


Copied, after a fashion, but never equalled in either 
performance or appearance 


o 


Wore Why: - eee 
TESTS PROVE, not only aoe’ 
Five Independent (AAR . 


Manufacturers show that 
Pattern R 1 offers 


Superior Light Control 


More Uniform Low Surface 
Brightness 


Not an interrupted Shape, 

but flat as glass and over 50% 
lighter in weight, therefore 
easier to clean 


Breakage and Shipping Costs 
Reduced 


Definitely greater Visual Comfort 
and Efficiency, because 
EXTRU-LITE R1 has over TWICE 
as many Prisms per square inch 
(average count: 72 in RI, 

35 in others) 


Eleven Full Page National Ads 
have helped to Build 
Acceptance and Pre-Sell 

our Product with 

More Publicity scheduled 


Produced in 1 ft. and 2 ft. nominal widths 


Phila. Office 
R. L. BOUSE, FLOURTOWN, PENNA. 
Tel. CHESTNUT HILL 8-1010 
ROTUBA extruners, ine. eae 
418 88th STREET © BROOKLYN 9, NEW YORK QUALITY PLASTIC EXTRUSIONS 
SHore Road 8-5458 FOR INDUSTRY 


CHICAGO Office: CLEVELAND Office 
O'Connell & Associates George Kilpatrick 
AMbassador 2-8841 VUlcan 3-7191 
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WESTINGHOUSE MERCURY 
LAMP E-Hi—A 400 W. clear- 
glass quartz lamp designed 
for horizontal mounting; 
maximum illumination in a 
smaller lamp. 21,000 initial 
lumens make it ideal for city 
and highway lighting 


ar 


WESTINGHOUSE FLUORES- 
CENT MERCURY LAMP j-Hi 
—400 W. glass quartz lamp, 
color-corrected for golden- 
white light. Wide distribution 
of light from the luminaire 
due to large effective size of 
the light source. 





WESTINGHOUSE MERCURY 
LAMP E-H1-y—lIdentical to 
the E-H1 except that a clear 
yellow filter of high trans- 
mission is permanently fused 
into the glass. For use in 
standard globe. 


y 
AY 


WESTINGHOUSE FLUORES- 
CENT MERCURY LAMP J-H1-Y 
—Identical to J-H1 except 
that it has a yellow filter in 
addition to its yellow phos- 
phor coating. Approximates 
color of sodium closely enough 
for substitute installations. 


G AMERICA’S 


AY Velsiib even alenbiste 








HIGHWAYS SAFER... 


\WSkatbaa obese: 











SPEED WITH SAFETY ... that’s the objective 

of today’s highway engineers. Highway lighting 
must make super-highway speeds safe, warn 

of special conditions miles ahead. 


That’s why more and more planners and builders 
of roads are turning to Westinghouse to solve their 
lighting problems. And that’s why more and 

more Westinghouse Mercury Lamps are going 

into service daily. Modern clear-glass Westinghouse 
Mercury Lamps give virtually shadow-free, 
high-level visibility . . . and with Westinghouse 
yellow Mercury Lamps, turn-offs and danger areas 
can’t be missed. 


Two new Westinghouse yellow Mercury Lamps, 
E-H1-Y and J-H1-Y, may be simply substituted 
for uncolored lamps in standard fixtures where a 
yellow light is wanted, eliminating external 
filters or colored globes. 


MORE WESTINGHOUSE MERCURY LAMPS ARE IN 
USE TODAY THAN ALL OTHER MAKES COMBINED 


Not only does Westinghouse make more kinds 
and types of Mercury Lamps than anyone else, 
their pioneering leadership pays off in substantial 
installation and operating economies. 


Westinghouse Mercury Lamps give more light 

when new . . . more light for a longer life. This 
means maintenance and replacement costs are cut 

. .. without sacrificing vitally needed light 

levels and safety standards. 

BASIC CONSTRUCTION ADVANCES are another reason 


why you should specify Westinghouse for street, 
road and highway. For instance: 


¢ Thorium-Coated electrodes provide 
HIGHER LIGHT OUTPUT 


¢ Molybdenum Ribbon Seal assures GREATER 
DEPENDABILITY, LONGER LIFE 


¢ Hi-Temp Life-Time Base eliminates 
INSTALLATION AND SERVICE BREAKAGE 


Get the full story from a trained lighting expert 
who understands your problems. Write or call 
WESTINGHOUSE LAMP DIVISION, BLOOMFIELD, N. J. 


you Can BE SURE...1F ITS 


Westinghouse 








Over 50% Labor Savings in Continuous Runs 


Premium Quality Luminaires 
for Speed-Line Installation 


No. 5050 

“Visualier" —45° x 45° 

shielding, illuminated sides 

Minimum contrast, low surface brightness. 


> PATENT PENDING 


—z —_— t 
SYSTEM = SSS No. 5082 


| at no extra cost SS ' “Gar-See-Lite” —Available 


optiona 
with Ga 
Gar-S 


LU \\ 

CONVENIENT WORKING LEVEL ASSEM- 
BLY —Fixtures are pre-assembled and pre- 
wired into continvous runs at floor level. 
Specially designed couplings join individual 
fixtures to make a rigid, continuous assembly. 
No external mounting channels are needed 
. ++ Saves cost of moterials and extra labor. 


rey Visualier and 
ee-Lite Fixtures 


with plastic or metal side panels. 
Shielding 35° crosswise and 27° lengthwise. 





FEWER STEM HANGERS NEEDED—Gorcy 
Adjustable Stem Hangers ore attached... 
also at floor level. Clamps engage wireway at 
any point, permitting symmetrical spacing 
with fewer stem hangers. Result: Better ap- 
pearance, more savings in materials and labor. 








C 


NO JUGGLING AT TOP OF LADDERS— 
Entire run is raised to ceiling os a single, rigid 
unit. Garcy Stem Hangers simply hook into 
ceiling hickeys. No lock nuts, no washers ore 
needed...no delays due to small ports 
getting lost or dropped. 


Preferred for Performance 


COMPLETE 
COMMERCIAL 


LIGHTING 








is quickly leveled by merely turning Garcy 
Stem Hangers with fingers ...no tools needed. 
Rigid assemblies remain permanently straight, 
without “snaking.” 


= ul 
p STRAIGHT, LEVEL LIGHT ROWS—Eoch row 











Send today for Bulletin 551-L 


Garden City Plating and Manufacturing Company 
1730 North Ashland Avenue ¢ Chicago 22, Illinois 
In Canada: Garcy of Cenada, Ltd., 1244 Dufferin Street, Toronto 4 
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Obituary 


Duncan F. Preston 


engineet! ith Ti 
ind active 
section of 

home ifter a 
Michigan Sec 
committees, and 
in the national 


resting Lighting 





Region 


Northeastern 

East Central 
South Central and 
Southeastern 
Southwestern 
Midwestern 
Inter-Mountain 
South Pacific 
Pacific Northwest 


Great Lakes 





Statler Hotel 
Hartford, Conn 
John Marshall Hotel 
Richmond, Va 
Lafayette Hotel 
Little Rock, Arkansas 
Washington Youree 
Shreveport, La 

Hotel President 
Kansas City, Mo. 
Whitman Hotel 
Pueblo. Colo 

El Cortez Hotel 

San Diego, Calif. 
Multnomah Hotel 
Portland, Oregon 
Sheraton Hotel 
Rochester, N. Y. 


1958 Regional Conferences, 1.E.S. 


Place 


Date 


April 10-11 


April 14-15 


April 24-25 


April 28-29 


May 


May 


May 


May 22-24 


June 23-24 
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ution of the LES. 
Council, at its June 12 meeting, Leo 
Dolkart was clected Member Emeritus of 
the Society Mr. Dolkart is a Charter 
Member of I.1 and remains active in 


the Chicago Section 


Grant Curry, one of the founders of 
Kopp Glass, Ine., has retired as treasurer 
of the company, continuing as a director. 
Mr. Curry has been with the company 
since he helped to establish it in 1926 
G. D. Hammond has been elected treas 


of the Swissvale, Pa., 


William P. Lowell, Jr.. Manager of 
Commercial Engineering for the Lighting 


Division, Sylvania Electric Products Ine., 


Continued on page 46A) 
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Pole base MERCURY LAMP BALLASTS 


that moisture cannot damage! 


Through on/off operations, in and out of water, with 
high heats and quick cool-offs, NOT A SINGLE TRACE 
OF MOISTURE was able to break through the 
waterproof barriers of this new ballast. Now with 
this new Jefferson development — you can make 

pole base installations with complete safety 


at an important saving of your time and money. 


30 DAY UNDERWATER TEST GIVES 
POSITIVE PROOF THAT NO MOISTURE 
CAN ENTER THIS JEFFERSON BALLAST 


a) Continuously submerged for 15 days 


tested on lamp with alternate cycles of 8 
hour operations followed by 16 hour shut- 
offs. No change in insulation resistance 
gave pi 

ballast 

b) Intermittent submersion for 15 days 
with alternate cycles of on-operation for 8 
hours out of wate followed by 16 hours 
of shut-off underwater. Again no change 
in insulation resistance gave proof of no 


’ 
ture inside balla fs 


NO TAPING REQUIRED Now you can completely 
the time-consuming costly weatherproof tap 
nipples or wiping sleeves. You just splice 


snd lamp leads and the job is done! 


NO HANDLING DAMAGE The new Jefferson 
2QUALIFT sealant withstands up to 500 Ibs. pull when 
i by all the leads at once — a multiple safety 


the roughest handling 
PRODUCTS WORTHY OF THE NAME 


Fy JeffersOn ELECTRIC COMPANY 


BELLWOOD. ILLINOIS 
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Engineers: Holmes & Narver, Inc Contractor: Newbery Electric Corp 
Los Angeles, Cal Los Angeles, Col 


22 Acres of Custom-Engineered 
Lighting by HOLOPHANE 


In the great new Douglas Aircraft Plant at Long Beach, California, 


you can see clearly for more than 1000 feet — with a high degree 
of visual comfort. ...Reason: the lighting is produced by 
5767 Holophane Prismatic HIBAY* reflectors...to our knowledge, 


the greatest accumulation of controlled illumination under one roof! 


Holophane luminaires had been used by Douglas for many years 
... The decision to install them in this new plant 
was another endorsement of Holophane lighting superiority. 


Through research and development Holophane engineers are 
discovering new and better methods to meet the lighting problems 
of the nation’s expanding industries. Chances are, they can 
help solve your problems, too. You may consult Holophane, 
through architects and engineers, without obligation. 


COMPANY, INC. « Lighting Authorities Since 1898 
342 Madison Ave... New York 17, N.Y 


THE HOLOPHANE CO. LTD... 418 


KIPLING AVE SO.. TORONTO 14, ONTARIO 





Typical Holophane 
HIBAY Reflector 











Specify G-E “Power-Groove’ Lamps to give your 
customers a higher, more economical lighting level 


Actual installations of General Electric’s new 
“Power-Groove” Lamps are proving the advantages 
demonstrated in “World’s Brightest Workshop” 

















ODAY, at General Electric’s Lighting Institute 
Nela Park, the workshop shown above uses 

1ew G-E“Power-Groove” Lamps to produce a 
| | f ther 


than d thot . 
, [Pan GZOHODLE Pdi any 


iii rive i< € 

wn ind il installation! \t's an actual work 
i, demonstrating that Power-Grooves'’ are ideal 
for use in most industrial areas, behind louvered 


ceilings in stores and offices, and for street lighting, 


signs and other outdoor applications. 
G-E “POWER-GROOVE” LAMPS SAVE INVEST- 
MENT DOLLARS. Because your 


almost twice as much light pet tube as High-Out- 


customers get 


put fluorescents .. . 24 times as much as 8-foot 


slimlines .. . you can now give them more light 
per fixture. Besides having fewer parts to maintain 
there is a 5-20°%% savings on initial investment 


compared to other fluorescent lighting systems. 


GET THE WHOLE EXCITING “POWER- 
GROOVE” STORY! Write to General Electric Co 
Large Lamp Dept. IE-87, Nela Park, Cleveland 
12, Ohio. Or visit this workshop yourself for an 
on-the-spot demonstration of how G-E “Power- 


Grooves” can work for your customers. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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TWA TICKET OFFICE, ROCKEFELLER CENTER 


Interiors with sales appeal have wal/-to-wa// Honeylite. 
There's a big reason why two major transportation companies in 


one month have chosen Honeylite for their important Manhattan ticket sa/es 


offices. The reason is customers like a Honeylite atmosphere and buy! (Employees 
like Honeylite, too, and make fewer errors because their eyes are fresh and rested al/ day long.) 
Why does the public like a Honeylite ceiling so much? Well, first of all, Honeylite is always spotlessly clean. Dust 
and dirt just fall through—can't stick to Honeylite because it’s non-static. Honeylite rooms have a cool and airy 
feeling. Overhead air-conditioning systems are actually made more efficient by the thousands of /ittle hexagona/ 
“wind tunnels” in each square foot of Honeylite...(yet these unsightly utility systems are obscured). And, of course, 
Honeylite casts a completely glare-free flattering light —with nearly perfect efficiency. 


See our Catalog in Sweet's file 31a/He 


Hon YLITE” 


HEXCEL. PROOUCTS INC 
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Channel “Quick Connect’ Type 
Rear Terminal Tabs for T-8 Lamps 


6 


Chenne! Screw Terminal Type 
for T-8 Lamps 


Med —Combinat Screw Terminal 


Type for 7-8 and T-12 Lamps 





Medium — Single Screw Terminal 
Type for 1-8 and T-12 Lamps 


i> > 


Channel “Quick Connect” Type 
Front Terminal Tabs for T-@ Lamps 


Medium — Butt-on 
Lead Terminal Type 
for T-8 and T-12 Lamps 


Sylvania fills every basic need for 


Fluorescent 


Wiring: Devices 


@ Sylvania’s complete line can provide 
the exact lamp holder or starter socket 


to meet your requirements. 


These wiring devices are carefully manu- 
factured to Sylvania’s exacting standards, 
and are approved by Underwriters’ 
Laboratories and Canadian Standards 
Association Approvals Laboratories. 
When you need the best in fluorescent 
wiring devices, see Sylvania. For complete 
details and specifications, write for catalog. 


¥ SYLVANIA. 


METAL 
STAMPINOS 


2 
* 
| b , 
Slimline Fixtures High Voltage End 


Screw Terminal Type 
for Slimline Lamps 


AR 


Medium — Seporate 
Lead Terminal Type 


EBLECTRONIC 
COMPONENTS 


ILLUMINATING 


So 


Slimline Plunger — Butt-on 
High Voltage End Lead Terminal Type 
—with or without mounting bracket 
for Slimline Lamps 


Slimline Plunger — Butt-on 
Low Voltage End Lead Terminal Type 
—with or without mounting bracket 
for Slimline Lamps 


Slimline — Butt-on High Voltage End 
Screw Terminal Type 
for Slimline Lomps 


Slimline — Butt-on Low Voltage 
End Screw Termincl Type 
for Slimline Lamps 


Slimline Fixtures Low Voltage End 
Screw Terminal Type 
for Slimline Lamps 


Medium — Butt-on 
Lead Terminal Type 
—with or without mounting brocket 


PARTS DIVISION 


ilvania Electric Products Inc., Parts Division, Warren, Pennsylvania 
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*George Kolbe, monager of Smithcraft's New York City team of Kolbe, Goren and Smith port of the nationwide Smithcraft sales organization 


He's the man whose experience and 


G4 e e e e knowledge of lighting is backed by 
eee UW Smithcraft's highly diversified line of 


fluorescent lighting units. The ‘‘Man from 


CIVIC — on architectural form 
shallow good-looking and in 
excellent taste. An extruded alum 


num-framed unit es In addition to the CIVIC and Smithcraft'’ can suggest the new CIVIC, 
<< ™) the TWOSOME, Smithcraft's 
ya > 


for example, for interiors requiring the 


; ery finest in ‘‘prestige lighting’. Or he 
new developments include the ee a } 


can turn to the brand new top value 
EXECUTIVE and the FREEWAY 
TWOSSME — Top velve, low cod, TWOSOME for general office, store or 


shallow and attractive. With new 
45° x 45° compound shielding, , You'll find all four units useful 
or with plastic louvers Genged school lighting Ask the — —_— 
polystyrene or vorious types o - 

gloss - 


to you in the planning of light- Smithcraft to show you Smithcraft's ‘'4 


ing for today’s interiors GOOD NEW IDEAS IN LIGHTING”. 





Wherever good lighting is important, you'll find 
ee ee See Smithenaft —*swinicn’s FINEST FLUORESCENT LIGHTING'’ 
vered unit; shallow with illumi Ss BSete & @ S © -« MAS SS ACHUS ECT S 


noted, tapered sides. Provides 30 _ 
a & oniereing Fees @ Ses eee Gee eee eeeaeeeoaeoaeoeceeeae 


ee 
a j PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to 


Smithenaft \IGHTING, CHELSEA 50, MASS. 


NAME 
TITLE - 
ADDRESS = CITY STATE 


Please send me the monthly publication, ‘Light Side of the News’, so that | can keep in 
touch with the latest trends in lighting 
Please send me folders and catalog sheets on the ‘4 Good New ideas in Lighting” 

] Please send me the complete SMITHCRAFT CATALOG, containing data on America’s 
Finest Fiuorescent Equipment 


a 


— 


FREEWAY — Modern, architectural 
corridor-lighting Tetally en 
ciosed Clean, simple plastic 
shielding 





Uni-Race, which houses branch cir- 
cuit wires, assembled and wired on 
the floor. 


Light, rigid Uni-Race assembly, up 
to 24’ long, is easily lifted and hung. 


plug in the fixture engages recep- 


Fixtures simply snap into place. The 3 
tacle in Uni-Race. 


There are many more features you should 
know about. Write today for full 
particulars on the Ortho 77. 


) LIGHTING 


better liohting 


only the Gibson Ortho offers these advantages 


SPEEDY INSTALLATION. Contractors throughout the 
country report that a complete Gibson installation takes. 
on the average, only 22 man-minutes per fixture, in- 
cluding all wiring, stems, lamping and mounting —a 
mere fraction of the time required by conventional in- 
stallations. 


AUTOMATIC ALIGNMENT. Rigidity of Uni-Race holds 


fixtures in precise alignment. 


COMPLETE FLEXIBILITY. Ortho fixtures can be mounted 
in continuous rows or at intervals of 4, 8, 12 or more 
feet. Spacing can be rearranged at any time without 
tools. Two-light fixtures can be replaced by four-light fix- 
tures and vice versa. 

NO ON-JOB-FIXTURE STORAGE. Fixtures need not 
be delivered until premises are painted. They are then 
snapped into place on the pre-hung Uni-Race, clean and 
factory-fresh. 

NO WELDED JOINTS. The Ortho 77 is the finest fixture 
money can buy. One reason is that all adjoining parts are 
interlocked by screws, rods or tabs. No welded parts to 


come loose. 


MAKERS OF THE New 


WORLO’S TH; 

N 
FIXTURE Wity my 
DARK AREAS 


IN CANADA ‘Thitst'sty‘iatgest monutactorere 3 lighting tateres ELECTROLIER MFG. CO. Ltd., Montreal 
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JUST DIAL THE RIGHT 
AMOUNT OF LIGHT FOR: 


LUXTROL Light Control Provides Interiors 
with the Dimension of TIME 


LUNCH, COCKTAILS, DINNER 


No longer do you have to think in terms of static interiors. Hour by hour you can 
now vary the emotional stimulus of your decor. You can set the mood you want 
at the time you want it throughout the day or night with “‘all level’”’ lighting. You 


can add the dimension of TIME to your interior design. 


For restaurants this means you can have customers linger and spend more. . . 
or hurry and make way for others. For stores it means the exact light level for each 
individual window or display. For offices it sets the mood of the meeting . . . pro- THE TYPE OF MEETING 
vides proper light contrast with outside light levels. For churches and funeral 

homes it becomes a part of the service. Just to mention a few. 

LUXTROL light control equipment can be used on incandescent, fluorescent and 

cold cathode lamps. In the complete line you will find units to meet all require- 


ments from 360 to 30,000 watt loads. Send coupon for more information. 


THE TIME OF DAY 


ep eer ener ane aree en enenanar aren ananaranananasasanenananataresasesasanes 5 


a precision product of 
rs = 


Light Control Equipment SUPERIOR ELECTRIC 


" 7 COMPANY 
f lo , @ 708 ROGER ROAD, BRISTOL, CONNECTICUT 
J . 





e- Suse Name 


y ~ ‘ Interlocking weo Cc 
Non Packaged Types , Types | al —J 260 . Magnetic ompany 


laterlocking Types 6000 to 15,000 watt rat Single units | A compact unit de Amplifier Systems 

When only a few cir ings. Circuits can be in in 2500 signed to replace the No moving parts or ele Street 
cuits require contro! teriocked Professional and 6000 wett ratings ordinary on-off tronic tubes Available 

Capacities trom 1000 light contro! at budget for mounting in switch switch in a wall, 360 3000, 6000 and 15,000 

to 30.000 watts board assembties watt reting 
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MODERN 
FIXTURE 
DESIGNS 


in long-lasting stain- 





less steel to match 
today’s new building 
exteriors. 

e 


Series 1941 and 1933 
available in smooth 


HE 


surface only. Series 
1925, 1984, and 1988 
available in smooth 


iH 


or embossed, natural 








satin surface. 


HH | 





Write for 
DETAILED 
SPECIFICATIONS 

in our 
New 
Catalog No. 70 






































Nico 2490 East 22nd Street | 
ou The Novelty Lighting Corp. Cleveland 15, Ohio 


formerly 


485A 


Continued fr page 464A 


Mellon Institute, where he has been the 
administrative head of the Multiple Fel 
lowship sustained in the Institute sine« 


1952 by the Pittsburgh Plate Glass (« 


Westinghouse Lamp Division has named 
James J. McAlister as manager of th 
Detroit sales district. Mr. MeAlister was 


previously assistant to the region man 


ager in Pittsburgh 


Howard J. Coffey has been appointed 
of marine and emergency 


supervisor 
for Exide Industrial 


lighting markets 
Division of the Electric Storage Battery 
Co., Philadelphia. Mr. Coffey was 


Tor 


merly a district sales representative in 


Cleveland and Detroit 


Moe Light has announced the promo 


tion of two sales representatives: John 


Norbert has been promoted to 
Manager of the Midwestern Division and 


Sales 


Charles Cockrill to the position of Sales 
Manager of the Southeastern Division 
Mr. Norbert has headquarters in Kansas 


City and Mr. Coekrill in Atlanta 


Leo A. Hansen, Jr., has been named 
issistant to the sales manager of the P 
ifie Coast region of Westinghouse Lamp 
Division His new office is located at 


headqu ( in Emeryy 


regional 


Ruby-Philite Corp. has appointed Fred 
C. Olsen as sales representative for th 
State of New York, with the exception of 
Metroy olitan New York and Long Island 
Mr. Olsen’s offices are at 226 Glen Ave.. 
Port Chester, N. ¥Y Ruby-Philite has 
ilso named Phil Libby, in associate I 
H. R. Onarecker and Co., as sales repr 
sentative in eastern Texas, Louisiana, 


Mississippi. and Mobile, Ala 


J. W. Devereaux, formerly of Chicago, 
has set up in business at 222 Snell Isk 
Bivd., St. Petersburg, Fla., as distributor 


of lighting fixtures and lamps 


Preseolite Manufacturing Corp., Berk« 
ley, Calif., has appointed William A. 
Llewellyn as sales representative in th 
Southern California area. He has head 


quarters in the company’s Los Angeles 


offices 


Sven O, Osthagen, of Providence, 
R. L., has been appointed a vice-president 
of the American Institute of Electrical 
Engineers representing a newly-created 
North Eastern District. Mr. Osthagen is 
manager of the Providence office of Allis 


Chalmers Mfg. Co 
Gerald Ss. Colvin has been name d Sales 
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Engineer for Leadlight Fixture Co. His 
headquarters will be in the home office in 


Oakland, Calif. 


William A. Foley, Kansas City, Mis 
sourl has been appointed sales represen 
tative for Market Electrie Products Ine., 
and LaSalle Products Ine. Sales repre 
sentative for these companies in Lincoln, 


Nebraska will be Ed T. Taber. 





OOKS AND 
PAMPHLETS 





Books whose 
available for 


ters Office 


*A History of Luminescence, by E. Nev 

ton Harvey. Published by the American 

*hilosophical Society is Volume f 

ea. ete | THE LOUVERED FALCON 

Mu emoirs), ndependence Square, j 

Philadelphia, Pa., 692 pages, 50 pages a The light you've been looking for—for stair- 

Mbestrated, indexed. 96.00 : i ways, corridors, bin lighting, etc. Efficient and 

v pupes « Ge tee & te ye economical, the Falcon is built for eye-com- 

the diseovery and deas relating ] . P . . 
" . fort. Also available plastic enclosed. Write 

today for prices. 


phases of luminescence from antiquity 
through the end of the nineteenth cer 
tury. The historian of science should find 
a wealth of information on theories of 
light and luminescence through the 
thor’s use of quotations from works of 
lesser known as well as famous men in 
science It is meant to be of value to the 
physicist, the chemist, the biologist and 
the illuminating engineer. 

This history is divided into thre 
Part I, “Luminescence through the 
turies,” presents a general survey 
knowledge of luminescence from 
Eastern and Classical Antiquity 
through the 19th century Part Ii, “ 
minescence of Non-Living Material,” 
deals independently with specific ty 
luminescence such es: Electrolumines 
cence; Phosphorescence; Thermolumines 
cence, Piezoluminescence, Crvstallolumi 
nescence and Lyoluminescence; Fluores 
cence: Radioluminescence ; ind Chen 
luminescence Part III, “Luminescence 
of Living Organisms. Bioluminesce 
deals with: shining fish, flesh and wood; 
phosphorescence of the sea; and animal 
luminescence. 

There is a 69-page bibliography 
taining articles or books written between 
1555 and 1900 in which there are sections 
devoted to the knowledge of lumines 


cences of various kinds. LIGHT & POWER UTILITIES CORP. 


The author has just retired as Henry 





Fairfield Osborn Professor of Biology at 
Princeton University. He has spent near 


ly 45 years in study of light production 


Continued on page 50A 
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High bay lighting with Abolite 
is easier on the eyes 


e@ In high bay lighting, Abolite open-top units eliminate 
uncomfortable contrast of bright lamps against dark back- 
ground. 18% of the light is directed upward through 
Abolite’s open top, washes out the deep shadows, gives lamps 
a soft background. 35° shielding of the lamp practically 
eliminates glare. 

Open-top design also gives Abolite high bay units a self- 
cleaning action. Air circulates through the fixture, sweeps 
the reflecting surface clean, reduces lamp operating tempera- 
tures. As a result, lighting efficiency remains high, lamps 
last longer. 

There are three Abolite uplight units for 
high bay lighting: 18” and 24” diameter 
Alzak fixtures for use with 400 and 1000 
watt mercury lamps and 18” Alzak fixtures 
for 500 watt incandescent lamps (ideal for 
gymnasium lighting). For full details, write 
Abolite Lighting Division, The Jones Metal 


Products Co., West Lafayette, Ohio. 


ABOLITE 
5 ene A 








niinued 


by luminou 
lished thre« 
ject The 
(1920), J 


luminesce nee 


ASTM Proceedings. 1956 edit 
lished by the American Societ 
ing Materials 1916 Rae 
phia 3, Pa. 15 

As describe 
t reeord « 

ASTM for 


eal reports 


Standard Samples and Reference 
Standards, 


second editic 
from the Supe t el ot ocuments, 
Government *rinting we V shington 
25, D. ¢ Iso a te without charge 
to prospective purchaser of Standar 
Samples, upo equest to tl National 
Bureau of 

This cirew 
descriptive isting 
ard Samples issues 
sedes Cireular 

Foreign remit 
States exchange 
additional one-f 


price to eover m 


Highway Lighting, ‘Te! Sulletin 
No 


Builders’ Association, | Center 


2, published by eri Road 
Bldg., Washington 6, l2 pages, 
paper-bound, 50« 

Contents of this booklet hich refers 
for recommendations to the “American 
Standard Practice for Street and High 
way Lighting,” cover Specific Elements 
Requiring Consideration for Highway I 
lumination, Design Criteria, Adaptation 
Lighting, and a listing of locations with 
statistics on traffic deaths at night before 


and after re-lighting 





EW MEMBERS 


eeeeeeceree 





At the meeting of the LE.S. Couneil 
Executive Committee, held at Madison, 
Conn. on July 12, 1957, the following 
were elected to membership. Names 
marked * are transfers from Associate 
Member Grade. 


ALAMO SECTION 


Vember 

Moore, O. M Central Powe 
Corpus Christi, Texas 

issociate Member 


Gruver, F k Westinghouse Ele 
Co., San Antonio, Texas 
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Architect: La Pierre, Litchfield & Partners; Consulting Electrical Engineer: Gustave B. Weiser 


Electrical Contractor: Heckler Electric Co.; Electrical Distributor: Chugg-Carlin, Inc 


V< > 


Junior High School Wing 


lighting 


mec Philben 


for the magnificent new oe 
Great Neck High School 


..@ wholly new concept in school architecture and quality building. 


Senior High Schoo! Wing 


McPhilben 43-24 recessed weather-tight downlights will light the exterior 
corridors of this superb new school in Great Neck, N. Y. Only 3% 

inches deep, the 43-24 housings are sturdily constructed of 16 gauge 
galvanized steel. The gleaming satin finish of the face plates will resist all 
corrosive elements, thanks to the anodized cast aluminum construction. 
And, mcPhilben’s exclusive Sealume gasket of neoprene rubber will 
assure permanent weather-tight maintenance-free operation. 

Your mcPhilben representative has full details about the 43-24 and 
other mcPhilben recessed weather-tight downlights, both square 

and round. Contact him or write to mcPhilben Lighting Co., 

1333 Willoughby Avenue, Brooklyn 37, N. Y. 


Representatives in major cities + Stocked by electrical wholesalers 








Employment 


Opportunities 





LIGHTING SALES REPRESENTATIVE 
arge nationally-known manufacturer of co 
mercial incandescent ighting fix 


fluorescent 


WANTED 





LIGHTING MANUFACTURERS 
REPRESENTATIVE 


Wanted for North and South Care 
lina. An exceptional opportunity for 
in experienced lighting salesman to 
represent a national company now 
being specified and displayed in this 
active territory 

We manufacture a full line of in 
candescent and fluorescent fixtures, 
rapid delivery 
and strong promotional backing. The 


pre le good service 


man looking for a better than aver 
age income will find here the chane« 
experience and drive 
pay off in a big way. Send full de 
tails to Litecraft Manufacturing 
Corp., 8 oth St New York 16, 
N. ¥ 


to make ability 











REPRESENTATIVE WANTED 


Specific territory open. Sales representative 
or sales organization wanted to contact archi 
tects, engineers, contractors and electrical dis 
tributors to sell nationally known commercial. 
industrial and institutional lighting line, meet 
ing today's competition and tomorrow's future 
design. We are Holophane licensees and mem 
bers of the RLM Standards Institute. Due to 
our new accelerated sales program, many new 
territories are open (protected). We have just 
completed our 1957 catalogue which is ready 
for national mailing. Kindly contact Box 277 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23, N. Y¥ 


LIGHTING ENGINEERS 


LIGHTING SALES 
REPRESENTATIVE 





SPECTRA BRIGHTNESS 


Special Features of Standard Model: 


Extreme Sensitivity Range 
Direct Reading in ft-l 
Locking Microammeter 
Focusing 5’ to x 

Small Angle 


Other Models Available 
For Greater Sensitivity 


SPOT METER 


Spectra Meter Now Used by: 


Lighting Engineers 

Still Photography 

High Speed Photography 

Aircraft Industry 

Electric Utilities 

Architectural Firms 

Motion Pictures & TV 

Street & Highway 
Departments 

Model Work 


Human Engineering 





DIRECT READING! All 
operators will obtain the 
same reading of the bright- 
ness of a given area. 





Special Computer for exposure determination also 


available. 


Write jor descriptive literature, complete specifi- 
cations and information applying to your par- 
ticular field to: 


PHOTO RESEARCH 


CORP 


837 N. CAHUENGA BLVD. 
HOLLYWOOD 38, CALIF. 








inta, Ga 
Atlanta, 


Heron 


lanta 


Taylor 


Member 
surdett 
timore 
Associate Membe 
Birckhead, T it ead Corp 
Md 
Bristow, J. O 
more, Md 
Frier, Leonard 
more, Md 


Baltimore, 
Balti- 


Balti 

Mextco CHAPTER 
4esociate Member 
Martinez Granados al Center, Mex 

ico, D. F 

MICHIGAN 

Member 
Waisanen, W I H 

troit, Micl 
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CHAPTER 





An Inconspicuous 
Light Source... 


... describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with amy decor 
that you’re unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. 

They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- 
ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass (Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12" x 48" and are only 3!" deep. E.T.L. certified 
electrical components are used. 
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DEARBORN AND BRIDGE STS BUFFALO 7, NEW YORK 
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Matec. 
lens striplights 


provide a soft "Curtain of Light” 
over vertical surfaces. 


PKoTO 
coveresy oF 
‘LLummatringe 
tecierteiange 


Creates a sunny, daylight feeling 

that adds charm and beauty to window 
walls, draperies, tapestries, murals .. . 
all types of hard-to-light long wall areas. 


A continuous row . . . any required length 
. of tubular reflector lamps arranged 

in optical relation to a lens system 

that controls light output in a 

predetermined manner. 


Designed to use standard T-10, 
25 watt reflector lamps in 
focused position above a Fres- 
nel lens. Equipped with light 
guards, available in different 
structural forms. Furnished in 
any length specified. 


Send for 
descriptive 
literature 

in our 
Catalog A-11 
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ANNOUNCING 


R. D. Burnham and Associates P.O. Box 202 Lorain, Ohio 





.lectrical and Lighting Consultants WOodward 7-410! 


A dynamic new engineering group 
Centralized design, development and application can reduce your 
high engineering overhead . . . gives you top engineering talent 
as you need if. 
|. Applied illuminating engineering-special problems-surveys 
2. Design of lighting equipment 
Production units for manufacture 
Custom designs for special application 


3. Foremost in the new field of high frequency lighting 
4. Complete electrical engineering service for new buildings. 
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RUGGED pan made cf Sheffield 
FROST-WHITE UVR grade medium 
impact polystyrene, is undamaged by 
tortuous bending and rough handling. 
Note velvety surface finish which pre- 
vents reflections of stray light. 


BREAK-RESISTANT, LIGHT STABLE 
PLASTIC PANS NOW POSSIBLE WITH 
SHEFFIELD FROST-WHITE* STYRENE 


Trademark 


Now you can design flush-mounted fluorescent fixtures with poly 
styrene plastic pans which defy destruction and are highly resist 


HEEL SECTION ant to premature discoloration 


Shetheld’s new FROST-WHITE UVR grade polystyrene has 5-6 
times the resilience of regular styrene. Pans made with it do not 
show excessive discoloration after as much as 40,000 lighting 
hours!! Although made with an impact grade of polystyrene, 


initial color is a bright, white hue 


Dimensionally stable and resistant to heat or cold flow, these pans 

“stay put” when installed, eliminate maintenance problems. Their 
Peer. velvety, matte finish kills unwanted reflections of stray light too. 
Nashv 


If you have not evaluated FROST-WHITE polystyrene pans as 


Ton i 
. ie = ee yet, you are missing an important sales opportunity. Write us for 
Nashville, Tenn full details or contact your vacuum former. We will gladly work 
with him. Our address: Shefheld Plastics, Inc., Dept. 73-B, 


Shefheld, Mass 


Precision Engineered Rigid Plastic Extrusions 


Member 
Hendersor \ I 


ronto, Ont 


vite Memes SHEFFIELD PLAsTICs 


Donald 


Toronto, Ont i 
Mont nery, W H itt 4 tefle 
: > SRA i AB 
Canada, Ltd., Toronto, Ont Wel / 
Twin CriTy SECTION INC. 
te Member SHEFFIELD, MASS. 


saint, F. J., Lang & Raugland, Minné 
Minn 
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SCHOOL BOARD'S UNANIMOUS CHOICE over five competitive fixtures, these Day-Brite Luvex® units com- 


fortably illuminate the Mechanical Drawing Room in Vandevender Junior High School, Parkersburg, W. Va. 


No guesswork here...they compared! 





When your lighting specification has to pay off in 
Pre-assembled 


better seeing, don’t guess or gamble on unproved ——_ 


enclosure 


equipment. Demand Day-Brite, the nation’s first 
. . . . . 2 All-metal 
choice in lighting fixtures. Compare them with any die-formed 
other fixture on the market. Prove Day-Brite 
superiority to yourself! — te Goaeating 
DAY-BRITE LUVEX® fixtures meet all three 
requirements of good classroom Rghtings 


Day-Brite Lighting, Inc., 5432 Bulwer Avenue, St. Louis quality, quantity and economy. 50% up 
and 50% down lighting. Available in 2- 


7, Mo. Day-Brite Lighting, Inc., of California, 530 Martin Be sor 4-lamp units, in 4’ and 8’ lengths. 
Ave., Santa Clara, Calif. all 


MATION’S LARGEST MANUFACTURER OF Commenciat OJ) Aa -2:. 40 El any INDUSTRIAL LIGHTING EQUIPMENT 
S lijhting Jidltit 
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Assembly Lines. 


¥inocrescent 
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1000 Words « Quality Specifications 


Covering the HIGHEST 


Highest Industrial Lighting Standards in RLM History feature: 


With the addition of just three letters, RLM, you 
assure lighting units that meet the highest RLM Speci- 
fications in history. The many advantages of these 
specifications are yours on the ten incandescent and 
fluorescent units most widely used in modern in- 
dustrial lighting. For each of these ten units, it takes 
a special RLM Specification of over 1,000 words to 
cover the minimum RLM quality standards for ma- 
terials, construction, design, photometric perform- 
ance, etc. 

That is why thousands of electrical contractors, 
architects, and consulting engineers add the letters 
RLM to their specifications. They do so, however, 
with the knowledge that, although each riM-labeled 
unit must meet minimum RLM Specifications, each 


dustrial LIGHTING STANDARDS 


RLM History! 


manufacturer is free to incorporate his own special 
features to give his fixtures further distinctive ad- 
vantages. 

They know, too, that each one of the 1,000 words of 
RLM quality specifications are also backed by the 
Institute’s Inspection Program. Thru periodic tests 
by an independent laboratory, this program further 
assures the buyer that RLM-labeled units will conform 
constantly and uniformly to every applicable RLM 
Standard. 

Adding the letters RLM is a habit you'll never regret. 
For the full story behind rLM-labeled lighting units, 
send for your complimentary copy of the latest RLM 
Specifications Book. Write: RLM STANDARDS INSTI- 
TUTE, Suite 823, $26 W. Madison St., Chicago 6, Ill. 





Higher light output « Lower-cost installation 


Increased brightness control « Reduction of light loss 


Protection against rust and corrosion 


Better protection against glare 


More seeing comfort « Easier re-lamping 























Safety from electrical hazards 














"IT’S ALL IN THE %” CUBES” 


STRING TEST PROVES 
AIR DIFFUSION! 
Set GrateLite about 30° from a fan. Hold 
a string 6” beyond. It ripples from end to 
end. Then remove GrateLite—and fan 
blows string straight outward! GrateLite 
diffuses air efficiently. 


GUTH GRATELITE CEILINGS ARE GREAT! 


LOUVER DIFFUSER* 


SUPER-COMFORT LIGHTING PLUS AMAZING AIR DIFFUSION 


basa sill” 





AIR CONDITIONERS 
USE ITS PRINCIPLE! 
Small GrateLite-type plastic cubicles are 
used on latest mode! air conditioners to 
diffuse air efficient 
diffuses AIR! 


ee . TS 


UNAFFECTED BY HUMIDITY! 
GrateLite is one solid piece—not just 
glued-together pieces! It is dimension- 
ally stable, and is unaffected by changes 
n humidity or by high humidity itself 
GrateLite is a solid body 


>rateLite scatters 


a 


: 


A 


STANDS ROUGH HANDLING! 


GrateLite won't bend, buckle or mor 
when taken down for cleaning and re- 
lamping, etc. It won't twist in your hand 
Its body and substance are designed 
for long use. 


SCRATCH-RESISTANT! 
GrateLite doesn't scar easily—or rip or 
break when dropped or struck by a tool. 
Fingernails can't mar its usefulness. No 

black eyes," no damaged cubicles to 
destroy overall beauty and efficiency 


RITE F BETAILS TODAY 


THE EDWIN F. GUTH CO. 


TRUSTED NAME IN LIGHTING SINCE 1902 
* U.S. Pat. No. 2,745,001. Can. Pat. 1957, No. 538,245 


TOUGH AND RUGGED! 


You can step on GrateLite...it won't 
mar, crumble or crunch. Its solid tap- 
ered vanes are Guth-engineered for 
maximum strength and ruggedness— 
mportant in ma ntenance! 


~” 


KEEPS ITS BEAUTY! 


GrateLite holds shape when washed. 
Won't oxidize or blacken. Cubicles 
retain their shape. Scratches are un- 
noticeable. GrateLite isn't flat, dull or 
depressing. It's always cheerful, life-like 
and radiant. 


ST.LOUIS 3, MO. 





